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RESTORATION OF THE 


PARALYZED DIAPHRAGM 


FOLLOWING THE CROSS-UNION OF THE VAGUS 
AND PHRENIC NERVES*; 


By James O. Brown, Ph.D. 


AND 


Vicror P. Satinsky, M.D. 


Phe Daniel Baugh Institute of 


Anatomy of 


rhe Ie fterson Medic al ( ollege and The 


Department of Surgical Re search, Mount Sinai Hospital of Philadelphia 


Kespmarory muscular paralysis due 
to injury or disease may precipitate an 
cute severe dy spnea. The chief 
the afflicted individual 
naturally, upon the degree of 
that 
these unfortu- 


and 


interest oft 


rou uSeS 


functional recovery may be 


ichieved: vet some of 


nate and helpless individuals appear 
to be doomed to an “iron lung” exist- 

If some wav could be found to re- 


establish breathing in such individuals, 
in “iron lung” would be needed merely 
is a temporary expedient. Respiratory 
mpairment due to diseased rather than 
killed anterior horn neurons will, in all 
wobability, gradually diminish and the 
vatient will return to a fairly normal 
xistence as the recuperating neurons 
egain their former functional activity. 
n the case of neuronal death, however, 
erve cell recovery is out of the ques- 


tion and permanent dependence upon 
a mechanical respirator threatens. 

The phrenic nerve on each side con- 
nects the cervical spinal cord with the 
diaphragm; interruption of these nerves 
paralyzes this respiratory muscle. Ac- 
cording to Sutton®, the cells of the 
phrenic nerve are fairly frequently de- 
stroved in humans when the cervical 
areas of the spinal cord are involved in 
poliomyelitis; bilateral involve- 
ment with or without involvement of 
the intercostal muscles causes a respi- 
ratory disturbance resulting at times in 
death from asphyxia. To quote Wessel- 
hoeft®, “in complete and_ irreversible 
paralysis of the respiratory muscles, life 
can be maintained only by the use of 
the respirator’. 

The present report concerns prelimi- 
nary studies of a method for restoring 
function and independent breathing 
movements to the paralyzed diaphragm 


* These experiments were aided by a grant to one of us (J.O.B.) from the Ella Sachs Plotz 


yundation 


+t Read before the American Association of 


Anatomists, Detroit, Michigan, March 22, 


1951. 
(613) 


by means of an intrathoracic cross 


anastomosis of the vagus and phrenic 
nerves. Motives impelling a pursuit of 
this study ey 
for the re-innervation of the paraly zed 


were to find a method 
diaphragm, and (2) to offer to individ- 
uals with a paralyzed diaphragm the 
opportunity for emancipation from an 
existence. Such a functional 
rehabilitation would be of 


“iron lung” 
inestimable 
individual afflicted with 
the sequelae of an upper spinal polio- 
mvelitis 


value to any 


} 


Materials and Methods. Twelve experi 
ental ind ¢ mntrol] operations were pel 
tormed on 8 dogs. Strict adherence to septi 
precauti followed in all operations 
Ne | | hesia was used 

Ent to the chest cavity was gained 
throug! the nit ntercostal space selected 
rol I The ( lapsed hun Wials 
ent] etracted the vagus and phrenic 
nerves were identified then expr sed hy split 
ting tl vin pl ura. The vagus nerve 
was m lized al the middle third t ts 
ntrathor c extent, then cut about % incl 
vevond t ecurrent larvnge il branch to 
insure tl | ination of all nerve fibers 


destined to supply the laryngeal muscles. 
phrenic net ll contributing roots to which 

having bined into one main trunk above 
this intrathoracic level, was mobilized through 


most ol! t intrathoracic courss then cut 
ibout 2 nches craniad to the diaphragm 
\ portion of the phrenic nerve about 1 inch 
in length w cut away from its proximal 
stump the tree end of which was then 


ligated, doubled back upon itsé If and ligated 


igaln n an efttort to 


n prevent the possible re 
growth of 


phrenic nerve fibers 
The pr mal part of the divided \ wus 
nerve W then joined end to end by means 
Fi o black silk sutures through — the 
perineuriu to the cut distal fragment of 
the phrenic nerve; in 1 animal the nerves 
were maintained end to end by means of an 


autologous ma clot 


4 chest ( thet 


er was inserted temporarily 


300.000 units of procaine penicillin G in 
iqueous solution were deposited in th 
thorax and the incision was closed. The lung 


inlying tube 
Healing was by first 
ind without complication 
| d and 


in upright position with thei 


was then re-expanded and thx 


withdrawn quickly in 


tention 


The anir unanesthetize manually 


support a in 
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teet on the floor 


observe diaphragmati: tility, the unoper 
ated side serving in each instance as a stand 
ird of comparison 

Experiments. EXPERIMENT | GIRI 
Operation 1 The left) phrenic nerve was 
transected about 2% inches craniad to the left 
dome of the diaphrag portion of this 
nerve inches in length, was removed from 
the proximal stump wl was then ligated 
The left vagus nerve w divided inc] 
distal to its recurrent larvngeal branch Phe 
proximal left vagus stu Ip Was unit d end 
to end with the distal fragment f the left 
phrenic nerve by me f two black silk 
sutures OOOOO 

the 145th pt st perative day roent 
genoscopy of the unanesthetized dog held in 
in upright position led the relati 
movements of the d ft the di phi iv 
to be: right. sick left sick 
The animal survived 

Operation 2. Explorat was done to re 
nove the suture site d pecimens trom the 
exp rimentally crossed nerves Nu 
firm adhesions were ent and yarently 


were responsible tor the mmobilits the 
lung and diaphr igm. The animal survived 

EXPERIMENT MAGGI Operation 1 
The left phreni: nerve was transected about 
2% inches craniad to tl left dome of the 
diaphragm. portion ft Ss nerve inches 
in length, was removed from. the proximal 
stump which was then ted. The left vagus 
nerve was divided % inch distal to its recur 
rent larvngeal bran Phe pri imal left 
vagus stump was joined « d to end to tl 
distal left phrenic fragment through the uss 
f an autologous plasma clot as the sutural 
material 

On the 138th post perative day roent 
genoscopy of the unanesthetized dog held in 
an upright position revealed the relativ 
movements of the domes of the diaphragi 
to be right side left side 
The animal survived 

Operation 2 Explor ition was done to re 
move the suture site and specimens from the 
experimentally crossed nerves. The anima 
survived 

EXPERIMENT 3. (JERR) Operation 
The same procedure was carried out as it 


experiment 1 


On the 138th postoperative day, roentgen 


upright position revealed the relative 
ments of the domes of the diaphragm to be 
left side 


right side 
SUIVIVE d 


roentgenos 


ip] 


of the unanesthetized dog held in a 


The 


oped to 


move 


anin 
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( yn ration 2. This comprises experiment 1] 
letailed below 

IeXPERIMENT 4 (BROWNIE). Operation 1 
The same procedure was carried out as in 
experiment 

On the 13lst postoperative day, roentgeno 

opy of the unanesthetized dog held in an 


ipright position re vealed the relative move- 
nents of the dome of the diaphragm to be 
sick left sick + The ani 
il survived 
Operation 2. This comprises experiment 13, 
letailed below 
EXPERIMENT 5 (QUEENIE). Operation 1 
The same procedure was performed as in 
pel nent | 
On the 117th postoperative day, roentgeno 
opy of the unanesthetized dog held in an 
pright posit n revealed the relative move- 
ents of the domes of the diaphragm to be 
rht sick + left sick The 
il suri 
Operation 2. This comprises experiment 10 


EXPERIMENT 6 (PRINCESS). Operation 1. 


The same procedure was carried out as in 


On the 96th postoperative day, roentgeno 
opy of the unanesthetized dog held in an 


pright position revealed the relative move- 
ent of the domes of the diaphragm to be 
ht sick t 4 lett side The 


imal survived 

Operation 2. This comprises experiment 7, 
letailed below 

EXPERIMENT 7 (PRINCESS). Operation 
he right phrenic nerve was transected about 
inches craniad to the right dome of the 
liaphragm; a portion of the nerve, 2 inches in 
ngth, was removed from the proximal stump 
hich was then ligated. The right vagus 
erve was divided just craniad to the root 
the right lung. The proximal vagus nerve 
mp was joined end to end to the distal 
ragment of the phrenic nerve and secured by 
eans of two black silk sutures ( #0000 
iced urally 

On the following day, roentgenoscopy of 
e unanesthetized dog held in an upright 
sition revealed the relative movements of 

domes of the diaphragm to be: right 

left side +++-+. The animal 
rvived 

On the 15th postoperative day, roentgeno- 
py of the unanesthetized dog held in an 
pright position revealed the relative move- 
ents of the domes of the diaphragm to be: 
tht side ++-., left side ++-+4. The ani- 
| survived. 
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Experiment 8 (SHORTY). Operation 1 
\ portion of the right phrenic nerve was re- 
moved and the proximal stump ligated. 

On the 3rd_ postoperative day, roentgeno- 
scopy of the unanesthetized dog held in an 
upright position revealed the relative move- 
ments of the domes of the diaphragm to be: 
right sick left side +++-+. The 
animal survived 

Operation 2. This comprises experiment 9, 
detailed below. 

EXPERIMENT 9 (SHORTY). Operation 2 
A portion of the left phrenic nerve was re- 
moved and the proximal stump ligated. This 
animal, now with both domes of the dia- 
phragm paralyzed, lived only a few hours 
and died during the night. 

EXPERIMENT 10 (QUEENIE ). Operation 2 
\ portion of the right phrenic nerve was re- 
moved and the proximal stump of this nerve 
was ligated 

On the 3rd postoperative day, roentgeno- 
SCOpy of the unanesthetized dog held in an 
upright position reve iled the relative move- 
ment of the domes of the diaphragm to be: 
right side left side ++-+-+4. The ani- 
mal survived 

EXPERIMENT 11] JERRY). Operation 
\ portion of the right phrenic nerve was 
removed and the proximal stump of this nerve 
was ligated. 

The following morning this animal was in 
a fight with another dog in the same en- 
closure and died as a result. 

EXPERIMENT 12 (JASMINE). Operations 
1 and 2. Parts were removed from both 
phrenic nerves; the proximal stump of each 
was ligated. 

The animal failed to survive longer than 
10 minutes postoperatively 

EXPERIMENT 13 (BROWNIE). Operation 
2. A portion of the right phrenic nerve was 
removed and the proximal stump of this nerve 
was ligated. 

On the 63rd_ postoperative day, roentgeno 
scopy of the unanesthetized dog held in an 
upright position revealed the relative move- 
ments of the domes of the diaphragm to be: 
right side . left side +++. The animal 
survived. 

ExpeniMENT 14 (QUEENIE). Operation 
3. This procedure was confirmatory to the 
controls. The suture site (left side) was 
identified, then removed. Both domes of the 
diaphragm were now paralyzed, the right 
having been denervated in experiment 10. 
The predictable failure of this animal to sur- 
vive substantiated the results of the controls. 


| 
peri i 


BROWN, 

LS BROW NII Operatt 
| lure was confirmatory the 

suture site left sick was 

ntihed, ft n removed, Both domes of the 
iphragi were now paralyzed, the right 
ing | 1 denervated in experiment 
redictable failure of this animal to su 


tiated the results of the controls 


lable 1 summarizes the number of 
experimental and control animals used 
in the foregoing experiments and the 
yuutcomes in terms of survival 
Results and Discussion. Regenera 
ion has been achieved rep itedly 
ng a varietv of different nerves 


Details concerning the various methods 
ind techniques for suturing nerves are 


tt of primary concern here: rathe 


PABLE 1. SUMMARY OF NUMBERS OF OPERATIONS PERFORMED UPON 


DOGS AND RI 


( 

) 
thes nav be secured from a wealth 
lite rature ilready available Covel 
ng this phase of study Ser bibliogra 
phy in Lvons and Woodhall* ). A search 


f the literature, however, has failed 
to reveal any previous experiment in 
volving the cross-anastomosis between 
le proxim il stump of the vagus nerve 
nd the distal fragment of the phrenic 


Interest in this preliminary r port is 
cused upon the final functional out- 
me atter opportunity has been given 
or vagal fibers to grow through the 
fragment of the phrenic nerve to 
the diaphragm to see whether or not 
the re tivation of this paralyzed et- 
tector structure could or would occur. 

When both phrenic nerves in the dog 
ire inte rrupted simultaneously the 
inimal dies within a relatively short 
period of time. The labored breathing 
of the accessorv muscles of respiration 


innot continue for very long. sinc 


SATINSRKY 


neither the amplitude of contraction 


nor the stamina of these accessory mus ) 
cles is adequate for optimal inflation of | 
the lungs (experiments 9, 12, 14, 15 : 

Experimentally, the procedure of | 
cross-anastomosing the vagus and 
phrenic nerves initially on one side 
experiments | to 6 had 2 very dis | 


tinct advantages. First, it permitted 
the animals to breathe with the non 
paralyzed half of the diaphragm while 
nerve regeneration proceeded on the 
paralyzed side. It was found in these 
experiments that the dog, like the hu 
man being, suffered no disability when 
only one-half of the diaphragm was 


paralyzed due to interference with the 


SULTS (SURVIVAI 


homolateral phrenic nerve. For some 
time postoperatively, before ther 
generating vagal fibers had reached thi 
diaphragm, the latter ippeared at rest 
ind devoid of contractions. In_ the 
absence of anv. suitable mechanical 
device for produc ing artificial respira 
tions in the dog and because bilateral 
phrenic par ilvsis was found to be in 
compatible with life in this animal 
only one side at a time could be used 
experimentally (experiments 6 and 7) 
Second, an evaluation of the amount 
of functional return to the previously 
paraly zed half of the diaphragm atte) 
allowing time for nerve regeneration 
was accomplished through direct 
roentgenoscopic observations, the nor- 
mally functioning half serving as a 
standard for comparison. When both 
halves of the diaphragm displayed ac- 
tive and synchronous contraction once 
again, a relative difference in ampli- 
tude between the 2 sides was obvious 
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roentgenosc opically, in some instances; 
in others, litthe or no difference was 
noticeable. By means of a plus and 
minus method tor rating the observable 
gross differences in amplitude, an esti- 
mation of the amount of functional 
return gained by the paralyzed side 
was recorded. The longest postoperative 
terval between the  vagus-phrenic 
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fibers, characteristic of regrowth in this 
peripheral nerve, coursing through the 
distal fragment of the phrenic nerve. 
Typical of the density attained by 
these small-diametered, regrown vagal 
fibers is that shown in cross section in 
Fig. 4. 

Interruption of the phrenic nerve 
not followed by regeneration would 


phrenic nerve from an intrathoracic level between the root of the lung and 


ra 1 on the left side. Note the predominance of large, heavily myelinated fibers 


log. X600 


ross-anastomosis and roentgenoscopi- 
ily observed functional restoration of 
he diaphragm was 138 days (MAGGIE) 
vhile the shortest was 15 davs (PRIN- 
ESS 
Specimens — of the experimentally 
ssed nerves removed subsequently 
rom animals differing in postoperative 
itervals of time were studied mor- 
hologically. Nerve fibers from the 
roximal stump of the phrenic nerve 
ere found neither grossly nor micro- 
opically to have encroached upon 
e experimental suture site. For com- 
irison, Fig. 1 shows normal phrenic 
rve fibers; Figs. 2 to 6 portray the 
ne-gauged regenerating vagus nerve 


result in some observable aspects of 
muscular atrophy of the diaphragm 
within the length of time following the 
phrenicotomy of these experiments. 
Under the influence of the regenerated 
fibers of the vagus nerve, muscular 
atrophy was prevented and the striated 
muscle appeared normal in every way 
(Figs. 4 to 6). 

Over and above the observed return 
of function to the paralyzed half of the 
diaphragm and the existence, mor- 
phologically, of regrown vagal fibers. 
additional proof of diaphragmatic re- 
innervation was sought. As a further 
test of benefit, the most critical of all 
procedures was performed to deter- 


| 
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Fic, 2.—Regenerating vagus nerve fibers in the distal stump of the phrenic nerve near the suture 
site on the eft sick Note the predominance of the fine fibers ! t 1 1 nerating 
nerves. Doe No. 5. X600 


Fic. 3.—Regenerating vagus nerve fibers in the distal stump of the phrer nerve lose to the 
left dome of the diaphragm Note the abundance of the fine growing fibers. Dog N 6. \600 
All sections were stained with activated Protargol. The photomicrogray were taken by Mr 


A. Marfaing to whom an expression of sincere gratitude is du 


Fic. 2.—4. Section through the diaphragm close to its junction with the phrenic nerve. Not 
the cross-section of a small interfascicular ramus of the phrenic nerve on the left side now wel 
populated with regenerated vagal fibers. Dog No. 6. X600 


GIN 
i 2 ‘DY 3 
| 
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1 Sect through the diaphragm showing 2 fine calibered regenerated vagal fiber 
ding between voluntary muscle fibers. Left side. Dog No. 6. X1200. 


6.—Section through the diaphragm showing the branching observed to occur along some 
the re-grown vagal fibers. By this means, two or more muscle fibers may receive their nerve 
ly from single fibers of regenerating nerves. Left side. Dog No. 9. X1200. 


O19 
| 
a 6 
| 


the 


experimentally crossed nerves were in 


mine whether or not functioning 


inde pe ndently able to innervate 
diaphragm 


respiratory demands of the individual 
As noted above 


} 
ality 


ace quately for the 


each of the controls in 


experiments Q and 12 succumbed 
quickly to simultaneous, bilateral 
phrenicotomyv. In view of this. then 


division of the right phrenic nerves in 
animals possessing 


vagus and phrenic nerves on the left 


to 6 


duce complete diaphragmatic paralysis 


cross-anastomosed 


side (experiments should pro 
and death unless the regenerated vagal 
fibers through the experimental] nerve 
innervating the muscle 


crossing 


Were 
All of these animals survived following 
the division of the right phrenic nerves 
iO. 31. iS substantia- 
doubt the functional 
restoration of the paralyzed diaphragm 


clue to the 


CAPE riments 


ting bevond any 


regenerated vagal fibers 


These findings ruled out conclusively 
also, the possibility of re-innervating 
the paralyze d side of the diaphragm 
through what Edds! has called “com 


pensatorv branching of intact 


AXONS 


from the opposite side”. Survival of 
thes: nimals demonstrated the ability 
of the experimental side to contract 
ndenendently 

When the suture site was removed 
in each of animals (experiments 14. 
15) in which the right phrenic nerve 
had been interrupted between 4 and 5 


months previously. 
} 


peen 


breathing having 
the experimentally 
re-innervated half of the diaphragm, 


the animals succumbed in 10 


sustained by 


minutes 


and served to confirm (and predictably 
SO th controls. 
That the 


ganglionic 


parasympathetic pre- 


component of the vagus 
nerve possesses the facultv to regener- 
first definitely by 


who found that a cut vagus 


ate. was proved 


Tuckett 
nerve in rabbits would in time regener- 
ite nd 


cardiac 


recover its function “even to 


ind non-striated muscle.” 
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The abilitv of the 


preganglionic fibers to regenerate into 


paras) mpathetic 


a voluntary motor however, and 
to make 
skeletal 


by a 


nerve 


a functional connection with 


] 


muscle ordinarily innervated 


somatic nerve has not been con 
clusively demonstrated bv the experi 
others. We are able to 


report that this can be accomplished 


ments of now 


through the cross-anastomosis of the 
and the 
an experiment 


vagus nerve, proximally 
phrenic nerve, distally 
never before performed to the best of 
oul knowledge 

The 
vagus nerve provided a poor substitute 
for the rehabilitation of — the 
dog’s tongue in Schiff’s' 
In order for the \ 


effectively thi 


rhythmic discharges of the 
useful 
expermments 
igus nerve to re 


innervate glossal mus 


culature so that it mav again perform 


its useful activity, the central connec 
tions of the vagus nerve would have to 
be altered 
results prove that no alteration of 
tral 


with 


considerably. Experimental 
CCl 
connections occurs to corresyond 
altered 

For 


tempts by Langley 


connections 
this reason the at 

ind Anderson? to 
1] 


lv the diaphragm 


pe riphe ral 


Sperry 


re-innervate successtu 


from the standpoint of usefulness ) by 


wav of the cervical svmpathetics met 
vith failure because of the inability of 
the central connections of the svm 


idapt to different 


circumstances of periph ral function 


pathetic fibers to re 


Impulses already being discharged 
rhythmically and automatically through 
make it an 


diaphrag 


the vagus nerve, therefore 
ideal 


matic re-innervation requiring no modi- 


substitute nerve for 
fication or change in the central con 


nections of the vagal fibers. Our ex 
periments on dogs have demonstrated 
this to be true. 

The close inter-relationship between 
the respiratorv arid vagal centers and 
the their 
each other has been brought out bi 


Weiland. Keiser* 


influence of functions upon 


Burbache1 and 


= 
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These investigators have found. that 
ifter bulbar involvement in poliomye- 
litis a loss of vagal function markedly 
iffected the closely associated respira- 
tory center, causing pronounced 
slowing and irregularity of the respira- 
torv rate. The influence exerted by the 
vagal center over the respiratory center 
vas conspicuous by its absence in this 
ise. When both the respiratory and 
igal centers were involved, not only 
the rate and rhythm, but also the depth 
{ the respirations was affected. The 
respirations became irregular and shal- 
OW \n undamaged and_ functional 
igal center. therefore. exerts consider- 
thle influence ove respiratory pro 
CSSCS Whe 1 the outflow ot impulses 
respiratory center becomes 


nterrupted for any reason whatsoever 


hether it be due to destruction within 
the center itself or to a lesion in the 
phrenic nerve, diaphragmatic paralysis 
nsues. Vagal influences conducted di- 
ectly to the 


through the vagus phrenic anastomosis 


paralyzed diaphragm 


estores activity once again to this im- 
ortant muscle of respiration the 
og 

The results of our experiments on 
logs give more than a reasonable assur- 
nee that similar procedures can be 
luplicated in a practical way in hu- 
ans, provided, of course, that 
trophic changes in muscle due to long 
tanding paralysis have not advanced 
evond all chance for recovery. 
Summary. 1. Paralysis of one-half of 
he diaphragm is not fatal in the dog. 

Simultaneous paralysis of both 

ives of the diaphragm in the dog is 
ital within 16 hours. 

3. Intrathoracic unilateral vagotomy 
istal to the recurrent laryngeal nerve 
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produces no observable disturbances 
in the dog. 

4. In the absence of special treat- 
ment (namely, gastric fistula, regular 
lavage, esophagotomy, and others), in- 
trathoracic bilateral vagotomy distal 
to the recurrent laryngeal nerves is 
fatal to the dog in less than 30 days. 

5. Regeneration of parasympathetic 
preganglionic vagal fibers (that is, vis- 
ceral efferent fibers) into the distal 
fragment of the phrenic nerve (soma- 
tic motor nerve) of the dog has been 
accomplished for the first time. 

6. Preganglionic vagal fibers re-in- 
nervated the paralyzed diaphragm in 
the dog. 

7. The re-innervated diaphragm in 
the dog contracted actively, rhythmi- 
cally and automatically. 

S. The re-innervated half of the 
diaphragm, restored once again to a 
useful function, was alone capable 
of maintaining breathing movements 
compatible with the active life of the 
dog, even after the opposite half of the 
diaphragm had been rendered non- 
functional. 

9. The rhythmic impulses trans- 
mitted through the preganglionic vagal 
fibers served as a satisfactory substitute 
nerve for diaphragmatic re-innervation 
in the dog following a cessation of 
phrenic nerve impulses. 

10. Because the preganglionic vagal 
fibers normally transmit rhythmic im- 
pulses, the functional outcome in the 
dog suggests that the central connec- 
tions of these fibers are not altered or 
modified when they assume their new 
role in diaphragmatic innervation. 

11. The practical application of this 
study to selected cases of human be- 
ings damaged by poliomyelitis is ob- 
vious. 


Many thanks go to Doctors Serber and Tolskvy in the Department of Roentgenology in Mount 
ti Hospital for helpful interpretations during the numerous roentgenoscopic examinations 
d to Doctor David Meranze, Director of Laboratories, Mount Sinai Hospital. and to Dr. 
ge A. Bennett, Dean of the Jefferson Medical College and Director of the Daniel Baugh 


stitute of Anatomy in the Jefferson Medical College, for their many kindnesses. 
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CONFUSION BETWEEN ACUTE MYOCARDIAL INFARCTION AND 


ACUTE PULMONARY EMBOLISM, CLARIFIED BY AUTOPSY MONTHS 


AFTER DEATH: 
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Pure differential diagnosis between 


icute coronary thrombosis with mvo- 


cardial infarction and acute pulmonary 
embolism at times is quite difficult. 
errors in either direction mav be made 
ever under expert and most caretul ob- 


ition. Electrocardiograms, when 


SCT 


very distinctive, may aflord convincing 


evidence for mvocardial infarction on 


the one hand or reveal changes that 
ire very suggestive of acute cor pul- 


The latter 
change s in the electrocardiogram often 


monale on the other. 


simulate to a great extent those seen 


in acute posterior mvocardial infare- 


tion. However, there are manv_ in- 
stances in which the electrocardio- 
grams do not display characteristic 


changes of either condition, when one 
or the other is present. It is not the 
this communication to dis- 
cuss the details of the differential diag 
these rather 


to emphasize 


purpose ot 
nosis of two entities but 
a unique medico-legal 
problem and how it was solved. 
Several vears ago, two almost iden- 
tical experiences occurred which we 
thought report 
to the medical profession. In the first 


important enough to 


instance, a lawver wrote one of us to 


help in litigation concerning a death 


from coronary thrombosis which fol- 


lowed an accident. Not desiring to ap- 
pear in court, the writer sent a reply 


Boston 


that a written opinion would be given 
concerning the matter but that he did 
not wish to involved to the 
extent of appearing in the courtroom. 
The details of the case were therefore 
forwarded to him for his opinion. The 
of the question put by the 
attorney was, “whether or not the in- 
juries received by the patient either 
caused the coronary thrombosis or ag- 


become 


essence 


gravated a prey ious arterial condition 
to cause the thrombosis.” In a 
word, a healthy 37-vear old man frac- 
tured his ankle which was put into a 
cast, and 4 weeks later he developed 
“indigestion pain” in the upper epi- 
death within a 
week. The diagnosis of coronary throm- 
hesis was made by the attending phy- 
sician and this was “confirmed” by 


sO as 


castrium. followed by 


electrocardiograms (See Case 1). 

Case Reports. Case 1. C. M., a 37-vear old 
pipe fitter, fell from a ladder and injured his 
left ankle on March 15th, 1945. He had been 
able to do 
shown any 


well and active, and 


work had 
signs or symptoms of coronary disease. After 
the above accident he tried to work for 14 
davs, hobbling around with the injured ankle. 
He was kept at a hospital. the ankle was 
strapped, legs were elevated, and hot packs 
were applied. The temperature, pulse, and 
respiration were normal. On April 5th. a cast 
was applied and the following day he was 
discharged from the hospital. At home he 
continued to have pain in his leg. On April 
( 623 ) 


previously 


strenuous and never 


| 
| 
| 
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Sth, he d pain in the upper abdomen and 

2 davs later the pan became. severe ind he 
] 


llapse Was given morphing itropine 


Phe 


papaverine iminophylline and Oxvgen, 


GUagnosis m icle by the phy clan Was coronary 
thrombosis. The patient and his wife thought 
that he |] l indigs stion,” the distress being 
just below the ensiform. On April 18th, a 
low OT e i I developed ind an electro 
card ken on \pril L9th was inter 
preted sinus tachveardia coronar\ 
throml interior type and left axis devia 
hon. On April 22nd, he 1 ipidly grew wors« 
nd d t LiS¢ t death stated on the 
deat] rt Was coronary thrombosis 
Ni post rte examination was performed 
Our first ntact with this ise W ibout 
ths after death. The important point 
n\ iw whether the widow could legally 
btai Sat n for the ck h 
sb coronary thrombosis takin 
plac t t > weeks after the njury to. the 
ik] rl following was part of the report 
sent tf ttorney 
Alt] ther is much in the story that 
nts ft i ronary occlusion I am by no 
eans d that this is what 


] 
tppe Tie d 


it is impossible 


| me to state wit] inv. de 

ee OF assurance concerning this. The reasor 

r this doubt is that a pulmon rv embolism 
uuld explain a good deal of what occurred 
Firstly this common complication utter 
fractur n f t much ore than 

S col thrombosis. Secondly. the ele: 
trocardiog1 ire as much in accord with 
in acute cor pulmonal from a pulmonary 
\bolism wit} coronary thrombosis 
Finally, the thoraci compli ition occurred at 
the right t tor pulmonary embolism 
One, 2, or 3 weeks after a cast ipplied to 
the leg { ra tracture is the frequent time tor 
velo] ra thrombophlebitis of the leg 
whicl ften leads to a pulmonary em 
bolis nly wavy one could settle this 
ruestior i postmortem examination. If 
this was not done previously, it might. still 
be done In ler to est tblish a correct diag 
nosis. If tl rrect diagnosis ! acute pul- 
monary ¢ bolism his death w is. directly 
caused b the iccident If hi had in cute 


onary thrombosis. the relationship between 


LUIS¢ ind death is not so close or certain 
It is the debatable as to whether or not 
there is any relationship and I know of no 
wav of d itizing on the subject.’ 

Acting on the suggestion that was mad 
the attorney had the body disinterred and a 
postmortem examination was nerformed on 
July 9, 1945 Despite the fact that the body 
was examined 2% months after death. 2 


VAZIFDAR: 


definite ateas of inf t were found in the 
left hue \ large laminated brown thrombu 
of a friable nature « luded the pulmonary 
tery with extension of the thfombus into 
each main pulmonary branch, which on 
microscopic examination showed charactet 
istics of an antemorter lot. The ryéht sick 
of the heart Was dilated Phe coronfiryv artet 
ies were essentially normal and so were the 
lumina of the vessels. A section taken throug! 
the anterior descendi brancl f the left 
coronary artery w I | Phe valve of 
the heart endocard vocard per 
cardium, and the aorta were normal. The 
iliac veins ntal d { 1 blood. In t! left 
femoral vein there wa thrombus which wa 
firmly adherent to tl | wall. It began 
it point beloy the bitureat n oft 
the protunda nel the perficial brancl ind 
extended to the knee. In the tibial vein there 
was also thrombus t ab nkle 
to the popliteal vein. The Heolus of the left 
tibia w s fractured. Mict pir lation 
revealed the presen early organization 
\ ithin t] thy ! bus n that thy lot 
was of some davs’ duration preced deat] 
Phe tomical d ulmonar\ 
embolism ion | t left lun 
thrombosis of the left { il and left tibial 
eins, and fracture tt lial illeolus of 
the left tibia 

From. the nedicole ew the 
problem was readily | tnitabl lved 
ifter obtaining th | Ostmor lata 
The widow obtained just Tey tion for 
the death of her hush which w then 
regarded as directly due the dent 

Not many months after this expe 


rience, a somewhat similar request was 
made by an attornev in Columbia. Mis 
In this « the 


whether prolonged 


souri. 
asked the mental 
and physical suffering which resulted 
from could be held re 
snonsible for a fatal coronarv thrombo 
sis which occurred 7 months after the 
accident. 

In brief, a 45-vear 
had been 
a sick day 


crushing 


que stion was 


an accident 


old engineer who 


previously 


quite well and 


“never had in his life” suf 
fered a his 
foot on November 19, 1946. He had 2 
surgical performed, but 
throughout the subsequent months he 


suffered a great deal of pain in his foot 


to 


procedures 


4 
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and limb. He was distressed nervously crushed by the fall of a heavy rock upon it 
and the distal end of the right tibia was 
fractured. The leg was immobilized in plaster 
io for a short time prior to an ankle arthrodesis 
\ and strength. On June ISth, 1947, he which was performed on December 4, 1946. 


and physically because of the pro- 
tracted illness and the loss of weight 


had sudden pain mn his chest which — He suffered considerable pain during the sub- 


was diagnosed by his physician as cor- sequent months. He was confined to bed for 


onarv thrombosis. Some hours before thout > months during which period he de 

li teriorated physically and nervously. Phe 
an electrocardiogram was removed on February 2lst, 1947. 


{ taken which was diagnosed as “acute The last 2 months of his life he got around 


interior infarction” (Fig. 1). He died = on crutches but was in wretched condition. 
on the following day, that is June 19th, 9" June 15th, 1947, he developed pain 


mo, 5 in his chest and died the next day. He 
1947. The body was embalmed and no 
had been distressed and worried because 


iutops\ was performed (See case 2). of the long illness and pain and lack of 

G. P.. a 45-vear old man, suf- income during this period short while 

fered an injury to his right foot and ankle on before he died an eclectrocardiogram was 
November th, 1946. The foot was badly taken which was int rpreted by his physician 


; iG. 1.—Case 2. 6-19-1947. Tracings interpreted by physicians as indicative of acute anterior 
; ronary thrombosis. Note early take-off of S-T, and slightly ce presse d S-T. and definitely 
elevated S-T in lead CF, with an absence of R wave in this lead. 


2. Arrow point to occluding emboli in several medium-sized pulmonary arteries 
in the left lung. 
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the 


] 
with 


as confirming diagnosis of acute coronary 
thron 
tion 
did 
they 
theretore 


anterior myocardial infarc- 
Phe 
an autopsy 
the 


postnort m 


nbosis 
Fig. |] 
not 


felt 


physicians in attendance 


Was necessary, as 
diagnosis was certain and 
examination 


was not 


performed 

The following was part of the reply 
to the attorney atter 
death of the patient: 


sent 3 months 


\ 


AZIFDAR: 


I advised the body b 


e disinterred a coupl 


of months after burial, for postmortem ex 
amination. This was done and prove d_ that 
my suspicion was correct The man_ had 
nothing abnormal in his heart and had a 


pulmonary embolism from a phlebitis of the 


leg. It changed the entire legal aspect of the 
case, for under such circumstances there is 
no question whatever that the accident is 
the direct and sequential and only cause of 
death.” 


Fic. 3.—Case 2. A recent thrombus is seen in a small calf vein of the left le Note its partial 
attachment to the intima 

I am not at all certain that this man As a result of the advice given the body 
died of icute coronary thrombosis, de spite was exhumed on November 14th, 1947, and 
the electrocardiographic report. I have seen an autopsy was performed. A large pulmonary 
frequent instances where the electrocardio- embolus was found plugging the main left 
crams were misinterpreted. There is particu- and right pulmonary irteries; numerous em 
lar confusion between electro irdiograms of boli were present in the branches of the left 


in acute coronary thrombosis and those from 
a pulmonary embolism. Very often after an 
injury when the 

died of acute 


que nce 


patient is supposed to have 
the 
after a blow to a limb, 
a thrombophlebitis develops (inflammation of 
the vein) or 2 weeks after 
days or 


in coronary thrombosis, 


is as follows: 


This can occur |] 
Within a few a few weeks 
later a clot becomes dislodged from the phle- 
bitis, lands in the lungs, and is fatal. The 
symptoms produced by this terminal event 
are not unlike 


the injury 


those produced by a coronary 


attack. Even the electrocardiograms of one 
mav resemble those of the other. I had a 
medicolegal case not unlike yours, in which 


lung (Fig and. there 3} hemorrhagic 
infarcts of the left lower lobe. Similar findings 


were present in the right lower lobe as well 


were 


Examination of the veins of the right leg 
showed no large thrombi but showed some 
smaller ones in the veins of this lower ex 
tremity. On microscopic examination a recent 
thrombus was found in a vein of the left 
calf with subintimal proliferation and cellu 
lar infiltration of the intima (Fig. 3). The 


heart weighed 300 gm., there were only mini- 


mal arteriosclerotic changes in the coronary 
ot 


recent or old. The valves, endocardium, mvo- 


vessels, but no evidence thrombosis either 


‘ 
| 
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cardium and pericardium were — normal 
throughout 

After the postmortem examination, the in- 
surance company made a reasonable settle- 
ment and the widow obtained her deserved 


nsation 

described 
cases illustrate a few simple but  in- 
adequately appreciated clinical obser- 
vations. In the first place, the differ- 
ential diagnosis between acute coro- 


Comment. The above 


nary thrombosis and acute pulmonary 
embolism is quite difficult. Absolute 
reliance on the electrocardiogram when 
the changes are not classical and when 
repeated tracings cannot be obtained 
may be misleading. Although in these 
two instances, the physicians inter- 
preted the electrocardiograms as indic- 
itive of anterior myocardial infarction, 
more commonly an acute pulmonary 
embolism may simulate posterior myo- 
cardial infarction. In-the second place, 
when some cardiorespiratory emer- 
gency develops after trauma, it is much 
more frequently the result of pulmo- 
nary embolism than a coronary attack. 
One should therefore search diligently 
tor evidence of thrombophlebitis — in 
the legs and regard a pulmonary em- 
bolism as the more likely one of the 
two conditions, even if no site for the 
origin of the embolus can be detected. 
Finally, if an autopsy has not been 
performed, as was the case in these 
two instances, disinterring the body 
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and examination of the heart and lungs 
even months after death may serve as 
a valuable and decisive means to de- 
termine the cause of death and to 
solve equitably a controversial me dico- 
legal problem. This is important be- 
cause, whereas there may be doubt 
as to the role of an accident as a cause 
of a subsequent fatal coronary throm- 
bosis, there can be no doubt about an 
accident causing a local thrombophle- 
bitis, pulmonary embolism, and death. 
There is very little in our medical lit- 
erature that deals with disinterring the 
body to solve medico-legal controver- 
sies such as have been described here. 
Hamman! and White*® had similar ex- 
periences, each with a single case. 

Summary. Two cases, almost identi- 
cal, are reported in which death was 
presumed to have occurred from cor- 
onarv thrombosis, weeks or months af- 
ter traumatic injury of the leg. In both 
cases litigation developed as to whether 
the death was due to the accident. 
We suggested that the clinical diag- 
nosis might well have been incorrect 
and that the bodies be disinterred to 
seek for phlebitis and pulmonary em- 
bolism as the probable causes of death. 
Such was found to be the case in each 
instance and the widows, who prob- 
ably otherwise would have lost their 
suits, readily obtained their just com- 
pensation. 
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MAJOR SURGERY IN PATIENTS WITH HEALED MYOCARDIAL 


INFARCTION 


By CHARLES A. 


HANNIGAN, 


M.D 


Fevix Wrosiewskr, M.D. 


Wittiam H. Lewis, Jr., M.D. 
AND 
Joun S. LADug, M.D., Ph.D 
NEW YORK, NEW YORK 
Medic il service ot \lemori Center for Cancer ind Al] Be 
SURGERY is frequently withheld from angina. There were 3 postoperative 


pati nts who have had previous coro 
they 
heen considered poor operative risks 
Our experience at Memorial Center for 


mary OCCLUSIONS 


because have 


Cancer and Allied Diseases with 58 
atients subjected to major surgery 
lespite healed myocardial infarctions 


weves{s 


that such patients should not 


cit ( surgical care of cancer 
Butler Feeney and Levine have 
1 

said that although coronary artery dis- 


iaterially increases the operative 


ons can be carried out with 


reasonable security if delaved until a 

tisfactorv recovery from the coro 
narv thrombosis has occurred. In 8 
patients with healed mvocardial infarc- 


tion there was ] postoperative death. 


In 35 patients with angina subjected to 
surgery there were 8 deaths. 

Brumm and Willius!, in a review of 


257 patients with the anginal syndrome 
subjected to at the Mavo Clinic, 
found that 11 of these patients died as 


surgery 
1 result of cardiac complications post- 
yperatively. Of the 257 
were to have healed 

Morrison*, in a 


patients, 32 


said mvocardial 
infarction review of 


{7S patients with heart disease sub- 


iected to 701 operations at New York 
Hospital between 1933 and 1943, in 
luded 25 patients with previous coro- 
irv occlusions and 4] patients with 


deaths in the former group and 5 in the 
latter. Since 1943 there } 


proveme nts im preope rative 


have been im 
Ope rative 
and postoperative care with respect to 
electrolyte management, inesthesia 
techniques blood r placem«e nt, intesti 
intibiotics 


nal decompression and 


with wider ictivitv. As a re 


sult 


to survive the operation and any post- 


range 


the patient has a better chance 


ope rative compli iHions. 


Because untreated cancer is invari 
ably fatal, surgery may be employed 
liberally than in 
where surgery is elective 
the ag 


degenerative 


more other diseases 


Sin eC Cancel 
which 


occurs in groups in 


cardiovascular diseases 
are prevalent, we have had an ex« ellent 


opportunity at Memorial Center to ob- 


serve th response to surgery of the 
patient with degenerative heart dis- 
CAaSC. 

In this communication the authors 
have attempted to answer the follow 
ing questions: 1) Do patients with 


healed 


going surgery 


mvocardial infarctions under- 
an unusually high 
mortality? 2) Do patients 


healed 


have an unusually high incidence of 


have 
immediate 


with mvocardial infarctions 


postoperative com- 


cardiorespiratory 


plications? 3) Does the surgical pro- 


cedure cause acceleration § or 
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aggravation of the cardiac disease as 
manifested clinically or by electro- 
cardiographic tracings? 4) Is the inci- 
dence of cardiorespiratory complica- 
tions influenced by such factors as 
inesthesia, type and length of opera- 
tion, cardiac classification, past cardio- 
vascular history, heart size, adminis- 
tration of blood or other parenteral 


Huids? 


Method of Study. Fiftv-eight electrocardio- 
ngs, taken between 1946 and 


rap 


1950, and « mpatible with a diagnosis of 
healed myocardial infarction were collected 
No tracings with bundle branch block were 


ed. Our criteria for healed infarctions 


Posterior wall infarction 
© in lead > equal to or greater than 
of the tallest Ro wave any 
lead 
Wide QO wave in lead 3 (more than 
0.04 
Deep inversion of T wave in lead 


re than 2.5 mm 
N displacement ot ST segment 
| 


ne ore of the following 
‘ Absence of S wave in lead 1 
f) O wave in lead 2, 1 mm. or more 
Low wave in id 2 (less than 1 
\ ll infarction 
resence in thy precordial leads 
\ {5 nd 6 of 1 or more © waves ot 
patterns 


| de pth of QO is 25% or more of 
mplitude of the R wave, or the 
ORS complex may consist of 

OS deflection 
The width of Q is 0.04 second or 


The 58 tients with electrocardiographic 
iled infarction were subjected 
the operations listed in Table 1. Informa- 

was embled from the charts for each 
tient with reference to: age, sex, past car- 
vascular historv, the New York Heart As- 
iation classification of the heart diseases, 
rdiac size, blood pressure, preoperative 
ment, the anesthesia, the operative 


d 


postoperative course, the effect of paren- 
teral fluids given postoperatively, the 


mplications encountered, with special at- 


tention to those of the cardiorespiratory sys- 


ResuLTS OF PREOPERATIVE EvALu- 
ATION. Of the 58 patients, 24 gave his- 
tories of previous coronary occlusions; 
and, of these 24 patients, the most re- 
cent episode was 6 months, and the 
most remote, 15 vears. Eight of the 24 
gave a history of angina, while 5 of 
the remaining 34 had a history of 
angina. Two of the 34 patients without 
history of previous coronary occlusion 
had had congestive heart failure. There 
were 45 males and 13 females. There 
was sustained hypertension (diastolic 
over 90, systolic over 140, or both) in 
32 patients. The average age was 61.9 
vears with the youngest patient being 
4] and the oldest 78. There was Roent- 
gen-ray evidence of cardiac enlarge- 
ment in 11 patients. No roentgenograms 
of the chest were taken in 10 patients. 
According to the criteria of the New 
York Heart Association, there were 6 
patients in Class 1A, 20 in 1B, 11 in 2B, 
13 in 2C, 7 in 3C, and 1 in 3D. Pre- 
operatively, 3 patients were given 
quinidine and 16 were digitalized; in 
2 others maintenance doses of digitalis 
were continued. 

OPERATIVE AND POSTOPERATIVI 
Course. In Table 1 the operations and 
the anesthetic agents are listed. In none 
of these operations was it necessary to 
terminate the procedure because of 
concomitant complications. In 7 pa- 
tients there was a drop in diastolic 
pressure of more than 20 mm. of mer- 
curv for 10 minutes, but a return to 
normal levels was obtained by the use 
of neosvnephrine subcutaneously or by 
whole blood transfusions except in 1 
instance. In this 1 patient (Case 3) the 
diastolic pressure remained 25 mm. be- 
low the preoperative level for the last 
half hour of the operation and contin- 
ued to fall postoperatively, with the pa- 
tient dving in shock. Ether anesthesia 
was used in 26 patients. spinal in 12, 
and pentothal in 14; local anesthesia 
was used in 6 instances. Oxvgen was 
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rABLE 1.—OPERAT 
SHOWING ELE 


Type of Operation 


Subtotal gastrectomy with resection of pancreas 
and spleen 

Resection of duodenum and head of pancreas 

Abdomino-perineal resection 

lotal gastrectomy 

Subtotal gastrectomy 

Abdomino-perineal cystectomy prostates 
tomy 

Radi al neck dissection 

Radical hysterectomy with node dissection 

Excision of cervical stump with node dissection 

Hyste rectomy 

Resection mandible and floor of mouth 

Total laryngectomy 

Mastectomy and axillary dissection 

Bilate ral uretero-« nterost« mis 

Chyroidectomy 

Sigmoid resection 

Appendecti my\ 

Vulvectomy 

Partial laryngectomy, 

Excision of groin tumor and orchidectomy 

Laparotomy 

Colostomy 

suprapubic cystotomy 

Excision of bilateral parotid tumors 

Excision of breast duct system 

rracheost« 

Exe ision b 1c" al ind lip le ukoplakia 

lransurethral resection of bladder papilloma 

Excision of carcinoma of ear 


TABLE 2.— POSTOPERATIVE COMPLICATIONS DIVIDED 
AND NON-CARDIORESPIRATORY IN 26 PATIENTS 


( exsprratory ¢ om plications 
14 patients 
M yo irdial Infarction + 
Angina l 
Congestive Failure 5 
Pulmonary Infarct l 
Bronchopneumonia 
Atelectasis l 
Prolonged Post-operative Hypotension — 1 
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IONS PERFORMED AND TYPE OF 
CTROCARDIOG RAPHIC 


LA DUT 


{nesthe 
“4 l 


INTO ¢ 


Von-Cardiore 
lt 


Shock with death post-oy 


Pneumothorax 
Meningitis 


Alkalosis 


Mild diabetic acidosis 


Uretero-vaginal fistula 


Pharyngeal fistula 
Transient psychosis 
Abdominal distention 
Wound abscess 
Wound bleeding 
Unexplained fever 
Bilateral parotitis 
Penicillin reaction 


ANESTHESIA 
EVIDENCE OF HEALED 


IRESPIRATORY 


pe 


O50 
INFARCTION 
Spinal Pentotha 
Vo tnesthesia Anesthesia 
l 
l 
> ] 
l 
l 
] 
] ] 
] 
l 
] 1 
38 14 
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administered during the operation to 
36 patients. The length of operations 
was less than 1 hour in 8 patients, 
| hour to 1 hour and 59 minutes in 
I5, 2 hours to 2 hours and 59 min- 
utes in 19 greater 
hours in 16. Twenty-one pa- 
during the 
operative and immediate postoperative 
periods; 13 received 500 to 999 cc., and 
than 1000 cc. Post- 
32 patients received 0 to 


fluids, 10 re- 


patients, and 
than 3 
blood 


tients received no 


24 re eived more 
operatively, 


1499 cc. of intravenous 


ceived a maximum of 1500 to 3000 cc. 
for a 24-hour period, and 16 received 
more than 3000 cc. for a 24-hour 


period 

in the postoperative periods, pa- 
30 davs, an 
operative mortality of 5.2%. A high per- 
centage of patie nts (24.1%) deve lope d 
some form of cardiorespiratory compli- 
2 of these patients died. In 


tients died within the 


cation and 
Table 2 are recorded the postoperative 
cardiorespiratory and non-cardiorespi- 
ratory complications. Four patients de- 
acute infarctions 
after operation. One of these patients 


veloped mvocardial 


Case developed substernal_ tight- 
ness on the 2nd postoperative day with 
electroc ardiographic evidence of acute 
anterior infarction. He died suddenly, 
presumably of occlusion, on 
the day. None of 
the other 3 patients had svmptoms of 
the 


infarct being made on the basis of elec- 


coronary 
postoperative 
corona;’ry oeclusion. di: ot 
trocardiogranhic changes. One patient's 
which had 
deep Q's in leads 2 and 3 with sharply 


electrocardiogram. 


negative T’s in 2 and 3 and high T’s in 
the CF leads. showed on the 11th post- 
onerative day Q's in CF3 and CF4 with 
» in amplitude of the precordial 
T waves and development of upright 
lead 3. These changes were 
thought to be consistent with extension 
of a infarct to the apex. 
uneventful. The 3rd 


decrea aSeé 
Ts in 


posterior 


Recoy ery 


was 
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patient's electrocardiogram, which had 
shown Q’s in leads 2 and 3 with sharply 
inverted T’s in leads 2 and 3, showed 
on the 4th postoperative day elevation 
of the ST segment in leads 2 and 3 
consistent with his old 
posterior infarct. Subsequently, follow- 
ing the intravenous administration of 
large saline solution and 
plasma to combat postoperative alka- 
losis, he developed congestive heart 
failure and was treated with mercurial 
diuretics, digitalis, and fluid restriction, 
with uneventful The other 
patient's electrocardiogram, which had 
shown Q waves in leads 2 and 3 with 
inverted T3 and low T2, showed, on 
the first postoperative day, elevation of 
the ST segment in leads 2 and 3 with 
depression of ST1 and inversion of T1. 


extension of 


amounts of 


recovery. 


These changes were consistent with 
recent extension of his old posterior 
infarct; recovery was uneventful. The 


| patient who developed angina post- 
operatively did so on the 5th day, and 
her electrocardiogram showed no acute 
change. 

Five patients developed post- 
operative congestive heart failure which 
responded to digitalization. 
diuretics, and fluid restriction. Four 
patients developed bronchopneumonia 
which cleared rapidly in 3 patients; the 
4th (Case had a complicating tra- 
cheitis with atelectasis and died. One 
patient whose preoperative blood pres- 
sure was 200/120 maintained a post- 
operative pressure of 108/80 for 8 to 
10 hours; this preoperative 
levels following transfusion of blood. 
{ pulmonary embolus occurred in a pa- 
tient 2 weeks following hysterectomy. 

There was 1 autopsy among the 3 
patients who died. This death (Case 1) 
was due to preoperative tracheitis 
which was the main complicating fac- 
tor leading to postoperative atelectasis 
and bronchopneumonia. One death 
(Case 2) was apparently due to coronary 


readily 


rose to 


aa 
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occlusion. The 3rd death occurred 50 
minutes postoperatively while the pa- 
tient was in shock of unknown etiology. 


Case Reports on Deaths. Case 1, 


6-Veal { white male, who 6 months prev 
uusly had undergone a total laryngectomy for 
f the intrinsic larvnx, entered the 

spital | December 6 L946 with neck 
tases. His previous health. ex 

ted to his present illness, was 

lid have some difficulty in clean 
ng his ti eostomy opening due to mucous 
vs, Physic examination revealed well 
vel per nd well nourished white man 
wit ressure of 140/88. The heart 


was not enlarged ind the rhythm was not 
| Sinus WItl i rate of SS The lungs were 
lear and there was no ankle edema. In th 
eck was tracheostomy opening that ip 
ired clear. There was an 8 x 5 em. left 
sti lhe electrocardiogram showed 

Tit irply inverted | with Os 

leads 2 and 3; these findings were thought 
sistent with old posterior Infarct 

rt Roentgen-ray examination was 

four to be enlarged. On December 9 

AS | k dissection with removal of 


1 
n of the pharynx was don 


sod pentothal anesthesia. The pro 
last t hours: 500 ec. of blood were 


Was no significant depression 


| ‘sure. Postoperatively there was 
ilt n k ping the tracheostomy pen 
r cleared | use of dried mucous plugs 
h removed by fre quent su 
Ing I by bronchoscopy 
\ pharvngeal fistula developed On the 12th 
stoperative day, his temperature was 103 
| nd clin lly this was thought to be du 
itelectasis nd areas of pneumonitis. On 
he 14th postoperative day the patient sud 
ily expired 
At postmortem examination — the heart 
weighed 875 gm. The coronary arteries wer 
rtuous and sclerotic with the circumflex 
branch « pletely occluded There was a> 
’ m. are f fibrosis in the posterior wall of 
he left ventricle extending to the septum 
There was an acute tracheitis with ulcerations 
f the carina. In the lunes there wer 
broncho-pneumonia and ireas of partial 
itelectasis bilaterally 
Case 2. A. § i 65-vear old white mal 


entered the h spital on March 4, 1948, com 
plaining of rectal bleeding of 2 weeks’ dura 


tion. He had had a coronarv occlusion 15 

vears previously, and since then had had fre- 

quent anginal attacks. There was no dvspnea 


edema, or palpitation Physical examination 
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revealed a well developed ind well nourished 
man with a blood pre ire of 144/86. Thi 
heart was not .enlarged ind there wa tno 

mal sinus rhythm. Lian were clear und 
there was no peripher edema. There was 
friable mass on. the posterior ill of the 
rectum The heart wa not enlarged on 
Roentgen-rav examination. The electrocardio 
gram on March 6, 1948, showed low R's in 
CF3 and 4 but no Q's in the precordial lead 

On March 10, 1948, a bined abdomino 
perin il resection of the rectum under spinal 


inesthesia was done. The patient withstood thx 


procedure well and returned to the floor ir 


rood condition On the 21 1 po t yperatin he 
he developed tightness in hi hest relieved | 

ind Hi irt rate wa re 
lar and rapid. There wer casional crack 
ling rakes at both bas | elects iy 
Tram showed. the ippeal Ow 
CFS and CF4 with sl t levation of the 
se ents. Ther © in lead | 

est film showed br 
richt base \ repeat ty irdiow? +] 
following dav showed O waves in CFS, 4, and 
5 with slight elevatior f ¢} ST seoment it 
3. He did fairly well subsequently except for 
frequent episod s of ieezin ubstern 
pain. He expired sudden! n the 18th ] 
pit il dav and no autopsy was obtained 


Case 3. A. C.,. a 58-vear old white mal 
entered the hospital on April 16, 194 with 


i history ot hematuria ‘ga nth s duration 
He had had diabetes lit for 0) ears 
ind this was controlled w sul 1 diet 
The phvsic il examinat revealed that hi 
heart was not enlarged 1 his hlood pres 
sure was 140/80. The ha were clear. and 
there was no evidene riphe ] 
The el irdio | () ] vd 
ind 3. witl sharpl rted 
he irt was not enlar ed Roent 
examination. On April L947 the oft 
ureter was transplanted skin it . 


hour procedure done undet pinal inesthesi 


There was no significant blood pressure droy 
ind 500 ec. of blood wer riven. Postover 
atively he did poorly and was digitalized for 
tachveardia He developed —bronchopneu 
monia and atelectasis at tl left base. Post 
onverative electrocardiograms showed T wave 


changes thoucht to be lh to digit lis On 
Mav 10, 1947, under ether anesthesia an 


ibdomino-pe rine i] evstectomyv was done The 


blood pressure Was well naintained during 
the 3-hour procedurs except for the last half 
hour, when it dropped 90/60. Fifteen 


hundred cc. of blood were given during the 
procedure On return to the floor. the blood 
pressure was 80/40 and he was in pe riph ral 


| 


HEALED MYO¢ 


failure. He 
and ho 


hock without evidence of cardiac 


postoperatively 


obt tined 

ANALYSIS OF CARDIORESPIRATORY 
Sex, Age, Cardiac 
Classification, Location of Infarct. The 


(COMPLICATIONS. 
correlations of cardiorespiratory com- 


ications with sex, age, cardiac classi- 
| 


ARDIAL INFARG 


PLON 0355 


were LO abdominal operations, 2 


head and neck, and 1 mastectomy ). Six 


on the 


of these patients received more than 
1000 ce. of blood at operation and im- 
mediately thereafter. Only 3. of this 
group gave a history of infarct; 2 had 
had angina. A possible explanation of 
the low cardiorespiratory complication 


fication, and locus of infarct’ are rate in this age group might be the 
4 = wo ve ~ ons J N a 
e 404 
N yf tients 45 13 4 22 19 13 S&S 13 44 | 
of otients 
R Oo 4 0 8 2 5 2 0 2 | 
plicat 
Percentage 222 W7 O 364 316 O 333 25 18! 307143 O 54 25 100 
Graru 1.—Correlations of sex, age, cardiac classification (N.Y. Heart Associat { tior 
ind location of infarct with cardiorespit itory nplications. In this grap 
lowing, the percentages of patients with cardiorespiratery (C-R ) . 
patients of various groups ar shown 
shown WU Graph 1. Of the 45 males efficiency of their collateral circula- 
there were 10 (22.2%) with cardio- tion, but the number of patients is too 


respiratory complications. Among the 


IS women. there with 


were } Car- 
liorespiratory complications (30.7%). 
differences were felt to be in- 


significant. None of the 4 patients be- 
tween 41 and 49 vears of age had car- 
diorespiratory complications; of 22 pa- 
tients between 50 and 59, 8 had such 
complications (36.4%). There were 19 
patients between the ages of 60 and 69. 
6 with 
31.6 


13 patients 


cardiorespiratory complications 

It is interesting that among 
) to 78 vears of age, there 
were none with cardiorespiratory com- 
although 
less extensive in this age group (there 


plications surgery was no 


small to permit conclusions. 


Six patients were in Class 1A and 2 


33.39) had complications In Class 
1B there were 20 patients; 5 (25%) had 


cardiorespiratory complications. Of 11 


patients in Class 2B. 2 (18.1%) had com- 
plications; of 13 in Class 2C. 4 (30.7 

had complications. In Class 3C, compli- 
cations occurred in 1 (14.5%) of 
tients. The 1 patient in Class 3D had 
no complications. Because of the small 


pa- 


number of patients studied. no conclu- 


made with regard to the 


Cill 


sions can be 
value of the tical estimation of car- 
diac function and the incidence of post- 


operative complications However. we 


| 
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would certainly have expected more 
complications among Class 4 patients. 

There were 13 patients with anterior 
(15.4%) had 
cardiorespiratory complications. Twen- 
. or 11 out of 44, of the patients 
with posterior infarcts developed com- 


infarcts, and 2 of these 


tv-five 


plications. One patient who had_ both 
an anterior and a posterior infarct de- 
veloped congestive heart failure. These 
differences are not significant, but a 


24% over-all incidence of cardiorespira- 
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complications. On the other hand, of 
the 27 with no history of past cardio 
difficulty 
(29.7%) with cardiorespiratory compli 


vascular there were 8 


cations. This difference may be signifi 
cant but perhaps may be a reflection of 
the greater care given to patients hav 
ing a history of previous cardiovasculai 
difficulty. 

Among the 32 patients with hyper 
( 25% 


tension, § developed cardiore 


spiratory complications; in 26 patients 


tory complications is high. without hypertension there were 6 
100 
3 
r Be 5 3 
04 
N S 
204 
\ N N \ N 
ol SNS S 
No. of 0 37 27 32 26 Is 4C 
Patients 
No. of 
Patients with | 8 8 6 6 8 
C-R Complications 
Percentage 10 36.4 241 19.4 297 25 23.1 333 20 
Grapu 2.—Correlations of heart size, past cardiovascular history, hypertension, use of preopet 
itive digitalis with cardiorespit itory (C-R complic itions cf.: Congestive Heart Failure 
Heart Size, History, Hypertension, (23.1%) with complications. These fig- 


Digitalization. The correlations of car- 
diorespiratory complications with heart 
size, past cardiovascular history, hyper- 
tension, and preoperative digitalization 
are shown in Graph 2. 

Of the 11 patients with Roentgen-ray 
evidence of enlargement, 4 
(36.4%) developed such complications. 
Of 37 patients with Roentgen-ray evi- 
dence of normal heart size, 9 (24.1%) 
had complications. These differences 
are slight. 


cardiac 


Thirty-one patients gave a_ history 


of angina, previous coronary occlusion, 
or congestive heart failure; 6 of these 
19.4% ) 


developed cardiorespiratory 


ures suggest that hypertension per se 
plaved no role in the increased inci- 
dence of cardiorespiratory complica- 
tions. 
Cardiorespiratory complications ap- 
(33.3' of 18 patients 
digitalized preoperatively and in 8 (20% 
of the 40 not given digitalis. The slight- 


lv increased incidence of complications 


peared in 6 


in the digitalized patients is probably 
related to the severity of their heart dis- 
ease, since half (50%) of the complica- 
this 


sisted of postoperative congestive heart 


tions encountered in group con- 
failure. This developed in only 2 pa- 


tients not given digitalis. 


Operation, Anesthesia, Oxygen. The 
correlations of cardiorespiratory com- 
plications with type and length of 
operation anesthetic agent, and use of 
oxygen during the operation are shown 
in Graph 3. Of 18 patients who under- 
went operations in the head and neck 


regions, there were 6 (33%) with car- 


diorespiratory complications; 3 


devel- 
oped congestive heart failure, 1 postop- 


erative hypotension, 1 angina, and 1 


(JRAPH 


pneumonia with atelectasis and trachei- 
tis. Of 4 patients subjected to breast 
operations, 2 developed cardiorespira- 
tory Abdominal pro- 
cedures were performed in 35 patients, 
6 of whom (17.1%) developed cardio- 
respiratory complications. The 1 pa- 
tient subjected to a procedure on his 
extremity had no complications. There 
seems to be an excessively high inci- 
dence of cardiorespiratory complica- 


complications. 
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Correlations of type of operation, duration of operation, .type of anesthesia, 
oxygen during operation with cardiorespiratory (C-R) complications. 
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tions in the patients undergoing head 
and neck surgery; however, all 4 of the 
patients who developed acute myocar- 
dial infarcts were in the group having 
abdominal surgery. No correlation be- 
tween the incidence of complications 
and the use of a Levine or nasal tube 
was evident. 

It may be seen from Graph 3 that 
as the length of the operative proce- 
dure increases, so does the rate of the 


use of 
cardiorespiratory complications. The 
5S patients whose operations were 


completed in less than 1 hour had none 
of these complications. Of 15 patients 
whose operations lasted beween 1 hour 
and 1 hour and 59 minutes, there were 
2 (13.3%) with such complications. 
There were 6 patients (31.6%) with 
cardiorespiratory complications among 
the 19 whose operations lasted be- 
tween 2 hours and 2 hours and 59 min- 
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utes. Ot the 16 patients whose opera 
tions took 3 hours or more, 6 (37.5 
deve lope a complications. 

Among 6 patients in whom local 
anesthesia was used there were no 


complications. Of 12. patients having 


spinal anesthesia, only 1 (8.3 devel- 
oped irdiorespiratory complication. 
Of 26 patients in whom ether was used, 
were 16 
Of 14 patients receiving pento- 


thal there were 6 (434 


there 27%) with complica 
tions 


with ¢ omplica- 


(FRAPH 4 ( ns of maximum volum« 

t ntravenous fluids in 24 hours 
tions. Pentothal was used. with one 
exception, only in the head and neck 
group. We have already seen that a 


complication rate of 33.3% occurred in 
the head and neck group; 5 similar pa- 
tients had comparable operations done 
under local without com- 
plications. This means that, of the 13 
patients having had head and_ neck 


operations with pentothal, 6 developed 


anesthesia 


complications. Consequently, it would 
seem that the high incidence of compli- 
the and neck group 
have related to the 
pentothal, and not to the 
region of the surgery. 


cations in head 


mav well been 


anesthetic, 


Oxygen was administered at the op- 
erating table to 36 patients and ll 
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30.6% ) of these deve lope d cardiorespi 
ratory complications. Of the 22) who 
only 3 devel 
13.6%). Just 
as with the prophy lac tic use of digitalis 
the 


were not given oxygen 


oped these compli ations 
administration — of 


Oxygen Was 


thought necessary in those patients 
having the poorest cardiac reserve 
Transfusions and Fluids. Correla 


tions between cardiorespirator com 
plications in relation to maximum vol 


ume of blood administered in 24 hours 


blood viven in 24 hour | 
with « irdiorespiratory complications 
ind maximum volume of other intra 


are shown 1) 
Graph Three of 21 patients 14.:34 


not given blood developed complica- 


venous Huids in 24 hours 


tions. Two had congestive heart failure 
and 1 a pulmonary infarct. Two of 13 
patients (15.4%) given 500 to 999 cc. of 
blood developed complications. Twen- 
ty-four patients received more than 
1000 ec. of blood with 9 
oping complications. This correlation 
be blood 


usually given when the operative pro- 


37.5%) devel 


may fallacious, since was 
cedure lasted 2 or more hours; in these 
cases correlations were high between 
the following: complication rate and 
the amount of blood given: complica- 


tion rate and the duration of operation; 


| 
Dob 
Y 
Y 
| 
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the duration of operation and the 
amount of blood administered. 

There seemed to be no relation be- 
tween the maximum amount of fluid 
given for any 24-hour period and the 
complication rate. Of 32 patients who 
received 0 to 1499 cc. of intravenous 
fluids, 7 developed complications, in- 
cluding 3 instances of congestive heart 
failure. Two of 10 patients who had 
1500 to 3000 cc. of intravenous fluids 
developed complications. Five of 16 

31.389) who received more than 3000 


the group with increasing cardiac 
symptoms developed coronary occlu- 
sions ls and 24 months postoperatively. 
One of these patients subsequently de- 
veloped angina, and the other had an 
uneventful recovery without  subse- 
quent cardiac distress. Two patients 
were lost to follow-up. Twelve patients 
have survived 3 weeks to greater than 
24 months without increasing cardiac 
svmptoms. Eighteen patients lived 3 
weeks to more than 2 vears without 
cardiac symptoms. 


PABLE So END RESULTS AT DIFFERENT POSTOPERATIVE PERIODS IN 58 PATIENTS 
WITH ELECPROCARDIOGRAPHIC EVIDENCE OF MYOCARDIAL INFARCTION 


lay 
lrmediate Pe stoperative Deaths 
Deaths from Carcinoma 
Deat! Cause not Determined 
Deaths from Heart Disease 
Sur ng Patients with Increasing Car 
| s ptoms 
Surviving Patients without Increasing 
Cardiac Svmptoms l 
| Patients without Cardia 


c, of fluid developed complications, as 
compared to 21.9% and 20% for the first 
2 groups mentioned. The intravenous 


uid was given slowly in all instances, 
ind the patients were watched for ap- 
pearance of congestive heart failure. It 
would seem that patients with mvo- 
cardial infarction mav tolerate a_sur- 
prisingly large amount of fluid cau- 
tiously given 

Results: Follow-up Studies. In Table 
3. the follow-up studies on the 58 pa- 
tients are presented. There was an im- 
mediate postoperative mortality of 
5.2%. Eleven patients have since died 
of cancer. Eight have died of unknown 
causes. Two patients have died of 
heart disease, one at home 9 months 
postoperatively of a coronarv occlu- 
sion, and one 2 vears later while in the 
attending surgeon’s office. presumablv 
of coronary occlusion. Two patients in 


Grreater 
wee li [2-2 than 
monks month montl 

l 
} | 
l 
l ] 
2 l “4 
2 l ] 5 9 


Discussion. The 5.2% mortality of our 
95 patients with evidence of healed 
mvocardial infarction compares favor- 
ably with the 3.4% mortality among 260 
patients 60 to 71 vears of age subjected 
to similar, major surgical procedures’. 
An incidence of 24.1% of cardiorespira- 
torv complications. however, seems ex- 
cessive and was probably in large part 
related to the presence of degenerative 
cardiovascular disease. The presence 
of pulmonary vascular congestion in 
an elderly bed-ridden natient is almost 
alwavs associated with bronchopneu- 
monia, the latter leading to further 
anoxemia, aggravation of congestive 
heart failure, the development of car- 
diac arrhythmias, anc possibly embo- 
lism. The cardioresviratorv complica- 
tions seen were as follows: 4 patients 
develoned fresh mvocardial infarcts; 4 
patients had bronchopneumonia; 1 pa- 


tient developed a pulmonary embo- 
lism; 5 patients had congestive heart 
failure. Some of these patients had 
multiple complications. The 3 deaths 
were ascribed to operative shock, myo- 
cardial infarction, and tracheitis. 

None of the patients developed ar- 
rhythmia, and in none was it neces- 
sary to terminate the operation because 
of shock or other cardiorespiratory 
complications. Because of limited elec- 
trocardiographic data it was not pos 
sible to estimate the size of the infarct. 
The problem of emergency surgery in 
the presence of acute infarction was 
not studied. Urgent or elective surgery 
should be delaved for at least 6 weeks 
following acute mvocardial infarction. 
The closest cooperation among sur- 
geon, anesthetist, and internist is es 
sential to the care of these patients 
Thev must be closely watched so that 
treatment can be altered to suit the 
immediate needs in any changing situ- 
ation. 

The need for digitalis was associated 
with an increased complication rate, as 
might have been expected, since the 
drug was given to those patients hav- 
ing the greatest evidence of cardiac 
disease 

Operations done in the head and 
neck region were accompanied bv a 
high complication rate. but we feel 
that the type of anesthesia (pentothal) 
given these patients was a more likely 
offender than the type of surgerv. The 
cardiorespiratory complication rate was 
43% tor patients given pentothal, 27% for 
those given ether. 8.3% for spinal anes- 
thesia, and zero for overations done 
under local anesthesia. As the length of 
operation increased, so did the compli- 
cation rate; no complications were 
noted when the surgery lasted less than 
1 hour; 13% developed after opera- 
tions of 2 hours or less. and complica- 
tions appeared in 31.67% of natients 


undergoing operations of 2 to 3 hours’ 
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duration, and 37.5% in those of longet 
than 3 hours. Surprisingly, the compli 
cation rate was the same for patients 
given no blood or parenteral Huids 
as for those receiving up to 1000 cc. of 
blood and 3000 ce. of parenteral fluid, 
or both. When greater amounts of 
blood or fluids were given, the compli 
cation rate was nearly double and al 
most identical with the rate seen when 
the operation lasted more than 2 hours 
Indeed, all patients given large 
amounts of blood or parenteral fluids 
had operations lasting 2 or more hours 

The operation per se did not appear 
to aggravate the heart disease. since 
only 2 of the survivors developed in 
creasing cardiac symptoms. pa- 
tients died of heart disease 9 and 1S 
the 
hospital. Fourteen patients were alive 


months respectively, after leaving 
2 or more vears after their surgery, and 
16, 1 or more vears. These patients 
would have succumbed to cancer had 
they been denied surgical care becauss 
they were poor operative risks. 

Conclusions. 1. Evidence of healed 
mvocardial infarction is not a con- 
traindication per se to adequate surgi- 
cal care of cancer. Fifty-eight such pa 
tients were operated upon with a mor 
tality rate of 5.2%. 

2. Twenty-four per cent of these 
patients developed postoperative car- 
diorespiratory complications. 

3. The incidence of cardiorespira- 
tory complications was apparently 
greater in patients who had cardiac 
enlargement but was seemingly unre- 
lated to-sex, age, cardiac classification 


(LA to 3C), age of infarct, angina, or 
hypertension 

1. The longer the surgical proce- 
dure, the greater the complication rate 
became. 

5. Pentothal anesthesia was associ- 
ated with a 43% incidence of cardiore- 
spiratory complications 
6. Such patients tolerate moderate 
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amounts of whole blood and intrave- affect adversely the existing heart dis- 
nous fluids surprisingly well. ease. 

7. The adequate surgical care of 8. Fourteen of these patients were 
cancer in a patient who has a healed alive 2 or more years after their oper- 
myocardial infarct does not appear to ations and 16 survived 1 or more vears. 
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reversed by the administra ni 
COS We have had the op ter Is S the tr le et 1 of 
studving cerebral hemo Sel dt fied | 
| | 
ind oxygen utilization in stear 
vith persistent post hypo 
in whom administration 
? 
no apparent influence Results. The accompanying table 


the values 


subjects of this invest 
thre 


the 


basis 


obtained 


The 
result of 


unselected 


presents n 
ition 


for 


comparison similar 


ranging 


IS 
studies in hospital pa- 

to 
vears, without specific central nervous 
| he ot 
values in this group represents a com 


ot 


error of the expe rimental method 


tients. in age from 23 7 


svstem disturbances range 


bination biological variation and 


In only 1 of the subjects with post 
cid the 


blood flow consistently show 


cerebral 
a marked 
alteration from the normal. A tendency 
toward 


hypoglycemic Coma 


How 
appears to have been demonstrated by 
Patients | 


The “vasomotor center” 


progressive reduction in 


and 


re peated studies in Z 
responsible fon 
maintaining general peripheral vascular 


all 


relatively 


subjects must have 
intact 


patie nt was there observed an abnor 


tonus in re- 


mained since in no 


research grant trom the National Institutes 


ie 
+4 +} } nital 
| ‘ 
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ect 
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mal ce pression of arterial blood pres- 

2. and 4 it 
change the 
course of several observations. Cerebral 


sure and in eases 1, 


showed ho significant in 


ascular resistance in Cases 1 and 


consequently showed a progressive in- 


crease related mathematically to the 
progressively reduced cerebral blood 
flow 

In Patient 1, who survived for 3 


weeks. the cerebral metabolic rate initi- 


(EREBRAT 


IRREVERSIBLE 


POST-HYPOGLYCEMIC COMA O41 


Electroencephalograms recorded on 
several occasions in and 4 
showed slow delta activity (3 to 5 per 
second ) all 
leads to either ear without evidence of 
focal dysrhythmia. The tracings were 
similar to those reported by others in 
the course of acute hypoglycemia®** 
"1.12" although in our patients the blood 
sugar levels had been maintained well 
2 to 6 davs 


cases |, 


of moderate voltage in 


above normal levels for 


HEMODYNAMICS AND ONYGEN UTILIZATION IN TRREVERSIBLI 


POST-HYPOGLYCEMIEC COMA 
Cas 
dD CBI WEI CUR CMRO PBs 
il 7 1.12 
r Ww a5 IN 
> 4 63 
~ ry ) 4 
H 0 ‘ a7 
Ns 
71.06 
(BE ‘ ! 100 gm. brain; MBP, mean arterial blood pressure in mm.Hg: CVR, cerebral vascular 
Hy 1) gm. brain; A-V Ok, cerebral arteriovenous oxygen difference in volumes 100 cc.: CMR O 
mp min. 100) gm. brain: A Oe, arterial oxvger ylumes 100 PBs, peripheral 
W 100 
lly approached the lower limit of the before and during the recording 
normal range. In patients 2 and 4, who _ of electroencephalographic tracings. 


lived for 2 weeks and 1 week, respec- 
tively, after their hypoglycemic epi- 
sodes, there was initially a moderate to 
marked reduction in cerebral oxygen 
consumption, and _in Patient 3, who 
survived for only 72 hours, the single 
determination revealed a very marked 


reduction in cerebral oxygen uptake. 
those patients on whom re- 
peated determinations were performed 


( xhibite d 
bral 


However 


further diminution in cere- 


oxygen consumption, eventually 


to extremely low values 


Such post-hypoglycemic electroence ph- 
alograms have been described by Proc- 
tor and Easton*? and Halle and Ross’. 

Comment. It has previously been 
demonstrated that the depression of 
cerebral oxygen uptake induced by 
acute hypoglycemia is not accompanied 
by any significant change in cerebral 
blood flow'’. The progressive diminu- 
tion in scnthuall blood flow seen in 2 of 
our patients may have been at least in 
part : ittendant upon re duction in car- 
diac output consequent to 1 to 3 weeks 


| ‘ 
| 
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of bed existence; an additional possi- 
bility, that of a homeostatic mechanism 
influencing cerebral blood flow in ac- 
with reduced 


cordance chronically 


metabolic requirements, is only sug- 
gested by the gradual increase in cere- 
bral vascular resistance in these 2 pa- 
tients but can be neither supported not 
discounted by the data obtained in so 
limited a number of subjects 

The striking impairment of cerebral 
metabolic activity demonstrated in all 
patients could result only from 1) a 
diminished metabolite supply (eithe1 
by reduction of glucose or oxygen con- 
centration in the blood afferent to the 
brain, or by curtailment of the blood 
supply itself) or 2) depression ot cere- 
bral enzyme systems. In the cases under 
discussion the arterial sugar and oxy- 
gen contents were entirely adequate 
at the times of study, and in no instance 
did the 
reduction to the extent that the brain 


cerebral blood flow show a 
would suffer stagnant hypoglycemia or 
hypoxia. Hence, the 


rates of cerebral oxygen consumption 


remarkably low 


finally observed must by exclusion be 
attributed to impairment of enzymatic 
activitv. It has been firmly established 
that the brain obtains its energy practi- 
cally exclusively from the oxidation of 


Allan, F. N., 
2. Davis, P. A:: 
3. Goldman, D.: J. Nerv. & Ment. Dis.. 


and Crommelin, R. M.: J. 


5. Halle, L., and Ross, J. F.: 
6. Himwich, H. E., 
Himwich, H 
371, 1939 
8. Himwich, H. 
978, 1939 
9. Himwich, H. E.., 
10. Idem: Am. | 


E., Hadidian, Z., 


and Nahum, L. 
Physiol., 101, 446, 1932 
| 

2. Hoagland, H., Rubin, M. A.., 


t. Kerwin, A. J.: Am. J. 
5 


Arch. Neurol. & Psvchiat., 


Fazekas, 
H.: Proc 


Hoagland, H., Cameron, D. E., and Rubin, M. A.: Am. J. 
and Cameron, D. E.: Am. J 
Jones, G. M.: Am. J. Med. Sci., 213, 206, 1947. 

Med. Sci., 203, 363. 1942. 

Kety, S. S., and Schmidt, C. F.: J. Clin. Invest., 27, 476, 1948 
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carbohydrate"! if deprived of 
this source of energy for an appreciable 
length of time, the cerebral cells will 
not only cease to function but may 
eventually undergo permanent changes 
irreversibly 


Wn structure leading to 


impaired activity or 


“427.28" Certainly, in our patients the 


process of permanent cerebral meta- 
bolic impairment was at least initiated 
by undoubtedly prolonged episodes ot 
severe hypoglycemia; it is not unlikely 
that the situation may have subsequent- 
ly been aggravated by intermittent 
periods of hypoxia caused by airway 
obstruction, so common in deeply 
comatose patients 

Summary and Conclusions. Cerebral 
hemodynamics and oxvgen utilization 
were studied at intervals in 4 patients 
with irreversible post-hypoglycemic 
coma. The cerebral metabolic rate was 
moderately to markedly reduced in all 
subjects and in 3 cases it continued to 
decrease, eventually reaching extreme- 
lv low levels. The mean cerebral blood 


marked 


only 1 subject, although in 2 others a 


flow showed a reduction in 
progressive reduction in flow and _ in- 
crease in cerebral vascular resistance 
were noted. The significance of these 


findings is discussed 


REFERENCES 


Am. Med. Assn., 118, 373, 1942 


49, 186, 1948 


92, 157, 1940 
1. Grayzel, D. M.: Arch. Int. Med., 54, 694, 1934. 

Arc h. Ne urol 
and Fazekas. J. F.: Proc. Soc. 
E., Frostig, J. P.. Fazekas, J. F 


& Psvehiat., 65, 703, 195] 
Exper. Biol. & Med., 30, 366, 1932 
., and Hadidian, Z.: Am. J]. Psvchiat., 96. 


J. F., and Hoagland, H.: Am. J. Physiol., 125, 


Soc Exper Biol. & Med., 26, 496, 1929 


Psvchiat., 94, 183, 
Physiol., 120, 559 


1937 
1937 


> 
> 


> . 
¢ 


) 


PAZEKAS, ALMAN, PARRISH: IRREVERSIBLE POST-HYPOGLYCEMIC COMA 


Kety, S. S., Woodford, R. B., Harmel, M. H., Freyhan, F. A., Appel, K. 


Schmidt, C. F.: Am. J. Psychiat., 104, 765, 1948. 


\s. Lawrence, R. D., Meyer, A., and Nevin, S.: Quart. J. Med., 11, 181, 1942. 


LaBarge, O. J., and Ogilvie, O. A.: Rocky Mt. Med. J., 38, 783, 1941. 


Layne, J. A., and Baker, A. B.: Minnesota Med., 22, 771, 1939. 
Lennox, W. G.: Arch. Neurol. & Psychiat., 26, 719, 1931. 

Murphy, F. D., and Purtell, J.: Am. J. Digest. Dis., 10, 103, 1943. 
Proctor, L. D., and Easton, N. L.: Am. J. Psychiat., 99, 203, 1942. 
Root, H. F., and Styron, C. W.: J. Mt Sinai Hosp., 8, 953, 1942. 


Sahs, A. L., and Alexander, L.: Arch. Neurol. & Psychiat. 42, 286, 1939. 


Scheinberg, P., and Stead, E. A., Jr.: J. Clin. Invest., 28, 1163, 1949. 
Ferplan, K.: Arch. Path., 14, 131, 1932. 


Weil, A., Liebert, E., and Heilbrunn, G.: Arch. Neurol. & Psychiat.. 39, 467. 


Wohlwill, F.: Klin. Wehnschr., 5, 1655. 1928. 
Wortis, J., and Lambert, R. H.: Am. J. Psvchiat.. 96, 335. 1939 


643 


and 


1938. 


of 
ill 
eS 2) 
ly 22 
he 
it 
nt 
AN 
al 
its 
11 
as 
il] 
to 
iC 
a 
| 

6. 
5, 
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In 1914 Wenckebach first noted that f this study to 


auricular fibrillation could be restored 
to normal sinus rhythm by the use of 
quinine. However, it was seldom used 
for this purpose because of its relative 
In 1918 Frey? demon- 
strated that its isomer, quinidine was 
1921 re- 


ported on 50 cases, in 21 of which (429% 


inettectiveness 
much more effective, and in 


normal sinus rhythm was restored. Sub- 


sequently several other reports ap- 
peared confirming these original obser- 
vations, but calling attention to the fact 
that serious accidents such as embolism 
and sudden death were not uncommon. 
As a result, the drug tended to fall into 
disuse. 

In 1923 Viko, Marvin, and White'’. 
as well as many others since then, have 
not only attempted to determine the 
incidence of reversion to normal sinus 
rhythm and its maintenance but also to 
discover what factors, if anv, might in- 
fluence the response in a given case 
The age of the patient, the etiology of 
the heart the 
cardiac failure or cardiac enlargement 
and the of the arrhvthmia 
have all been considered in these stud- 


disease. presence of 


duration 


ies. In addition, considerable attention 

has been paid to the incidence of 

to the more serious toxic 

that appear. and to the 

question of sudden death due to quini- 
(644 


cinchonism 
arrhythmias 


dine. It is the purpose 
reexamine these proble ms 


Subjects and Methods. Fifty-five patient 
with auricular fibrillation and 2 with auricular 


than ] week’ duration 


flutter of more were 
treated with The duration of the 
arrhythmia was 1 to 3 weeks in 8, and from 
months to vears in the maining 49. It wa 
otten impossibl to determine the exact date 
of onset even after a careful history. Tl 

cases were unselected and were taken seri 
illy on admission to the Medical Servic 
which has preponderantly male veterans 
Only 2 of the entire group were fem les. The 
ages ranged from 25 to S84 vears, with the 


6th de« cle 


Twenty-one patients had rheumatic heart dis 


majority (39) in the 5th and 


ease, 25 had degenerative heart disease 
arteriosclerotic o1 hypertensive , 2 had cor 
pulmonale, and 6 had miscellaneous types 
of heart disease. Three had no demonstrable 


nl ur 


Roentgen-rayv in 43 of the 57 


heart disease. Cardiac rement was dem 
onstrated by 
had been pres 
With rare 
controlled at the 
quinidine 


digit ilis before 


cases, and congestive failure 


ent at one time or another in 36 
exceptions, failure was well 
time of administration of 


All but 2 patients received 


quinidine was administered. Other measures 
for control of congestive failure, such as a 
sodium-free diet and mercurial diuretics 
were utilized as needed. In the lara majority 


the following dosage schedul 


On the first day 0.2 gm 
given orally 2 hours for 7 


eC Was emploved 
rt quinidine was 
every dose he 
ginning early in the morning; the individual 
dose was then increased by 0.1 gm. daily un- 
til the patient received 0.5 gm. every 2 hours 
for 7 doses. The patients were examined sev- 
eral times during the each 


If restoration to rhythm 


course of dav. 


normal SITUS 
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tine the schedule inter 


rupted and the patient was then placed on a 


curred at any was 


mamtenance close of 0.2 Ui. 6 hours, 


every 
usually for 1 month or less, following which 
the medication was discontinued completely. 
The schedules in a few of the earlier cases 
differed in that the drug was given generally 
it 4-hour night. It 


not considered to give a test dose, 


intervals day and Was 


necessa;ry 


and in no case did we encounter true idio 
svnerasy Which might have been revealed 
by administering a small preliminary dose. 


taken once or twice 
2nd 


Electrocardiograms were 


daily he ginning on the day, and 


more 
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be contrasted with an earlier compila- 
tion by Burwell and Dieuaide of 606 
cases in which the incidence of success- 
ful restoration was 56%°. The 2 groups 
together total 1,082 cases with a mean 
success rate of 67%. The wide variation 
in the individual reports can be ex- 
plained by 1) difference in dosage 
schedules, 2) exclusion of patients with 


advanced valvular disease or severe 


congestive failure, 3) inclusion of pa- 


TABLE 1. CASES OF AURICULAR FIBRILLATION AND FLUTTER TREATED WITH 
QUINIDINE (REPORTED IN THE LITERATURE 1928-1950 
Vumber Restored to 
luthors of cases normal rhythm 
Maynard 72 
Bramwell and Ellis' 27 70 
Wolff and 70 
Kohn and Levine a) 71 
Berman and Blumenthal tS 1 
MeMillan and Welfare 4) SS 
Feigin and Weissman‘ 
Phillips and Levine s8.5°* 
Sokolow et al 15 87 
Goldman* $8 
Sokolow and Edgar!” 
Torat 176 
Mean restoration rate 71° 
* Cases of severe mitral stenosis and severe congestive failure were excluded in this series 


heart disease 


often if ventricular premature beats or QRS 
noted. The 
continuing therapy before restoration of nor- 


widening wer indications for dis- 


mal rhythm were: 1) severe symptoms of 


cinchonism and 2) the development of ar 


rhythmias believed to result from quinidine. 

Results. Of the 57 patients, 30 (53%) 
were restored to normal sinus rhythm. 
Several previous studies have indicated 
31% to 88.5% 
with a mean of 71% (Table 1). This mav 


successtul restoration in 


tients with paroxysmal fibrillation, and 
1) inclusion of patients without dem- 
onstrable heart disease. 

Ten of our patients were given more 
than one course of quinidine. Two 
reverted to normal rhythm on the first 
trial only, 4 reverted on both trials. 
and 2 failed on both trials. The fact 
that 2 reverted on the second trial after 
having failed on the first suggests the 


°° ° ° ° °° ° °° °° 
— 
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desirability of reinstituting treatment if 
the fibrillation 


othe rwise 


cannot be controlled 
The dosage of quinidine in those 


patients successfully restored and_ in 
failed to been 
compared in Table 2. In the latter, the 


average total dosage was 6.1 gm. over 


those who revert has 


a period of 3.1 days, as contrasted with 
3.8 om. for 
fully 


More significant, perhaps, is the fact 


2.4 davs in those success- 


restored to normal sinus rhythm. 
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operate against successful therapy. This 
is contrasted with the experience of 
Wolff and White", who stated that the 
degree of enlargement appears to have 
no influence on the success of the rapy 
The history of cardiac failure at one 


time or another was also somewhat 


unfavorable. Among the cases restored 


to normal sinus rhythm, 53% gave a 
history of decompensation whereas a 
was obtained in 74% of 


Frey in 1921 noted that he 


similar history 
the failures 


that those reverted required an average was able to restore to sinus rhythm 
of 1.6 gm. per day, whereas those who 66% of the compensated cases and 
TABLE 2.—-EFFECT OF QUINIDINE DOSAGE, HEART SIZE, AND CARDIAC 
DECOMPENSATION ON RESTORATION RATI 
wel ( 
/ Dose \ i 
( Quinid dD Vo \ 
Re 
mal ri 4 ¢ 19 ( ) 
Failed 27 6.1 RQ 1) 
failed did so despite the larger dose only 31% of the decompensated This 
of 2.0 gm per day. This finding is difference has been repeatedly con- 
essentially in agreement with that of 
Sokolow and Edgar'*’, who came to the Of the patients with degenerative 
conclusion that if restoration to sinus heart disease, 64% were successfully 
rhythm did not occur with moderate restored to normal rhvthm is con 


doses ind moderate blood quinidine 


levels, higher doses were only infre- 
quently successful. It must be empha- 
sized that in the large majoritv of our 
cases, the total daily dose was crowded 
into a period of 12 hours, and therefore 
higher blood quinidine 
probably obtained for that portion of 
the day than for a similar dose spread 


levels were 


over 24 hours 

The presence of cardiac enlargement 
may have some significance with re- 
gard to successful therapy (Table 2) 
Of the 30 normal 
sinus rhythm, 63% had cardiac enlarge- 
the 27 failures, 89% 
the 


might 


cases restored to 
ment, whereas of 
suggesting that 


abnormality 


had enlargement 


presence of this 


of the rheumatic 
group, despite the fact that the former 


trasted with only 3S‘ 


was an older age group than the latter 
listed 
in Table 3 were too small to be of any 
There 


erable difference of opinion in the liter 


The remaining etiologic groups 


statistical significance is consid- 
ature concerning the influence of eti 
ology. Some authors found that it was 
1922 Others 
concluded that patients with rheumatic 
heart 

easily'® 


of little or no significance! 


disease were restored more 


whereas in another series. as 
in ours, it was noted that patients with 
degenerative heart disease responded 
more readily'*. Kalmansohn and Samp- 
son!’ reported that the plasma quini- 
dine content at the time of reversion to 
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between 7.48 
and 23.7 mg. per liter for 6 patients in 


normal rhythm ranged 


the rheumatic group, and between 3.30 


and 5.67 mg. per liter for 6 in the 
cle generative group. 

Despite careful histories, we found 
that it was quite difficult to elicit the 


exact time of onset of the arrhythmia 
This was par- 
the 
arrhythmias had been present for many 


We 


except in a general way. 


ticularly true of those in whom 


months o1 are therefore un- 
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contraindicate continuation of 
We 
episodes ot syncope, convulsions, col- 
lapse, or respiratory difficulty that 


might have been considered drug idio- 


seives 


encountered 


syncrasy. 

Acquired sensitivity to the drug oc- 
curred in 2 patients. One developed 
petechial hemorrhages over both legs 
1 week after quinidine was discon- 
tinued, and another developed an acute 
exfoliative dermatitis while on mainte- 


able accurately to correlate this factor nance doses. The former disappeared 
with the incidence of successful ther- gradually, and the latter cleared 
apy. However, most reports indicate promptly on discontinuing the drug. 
PABLE 8. ETIOLOGY OF THE HEART DISEASE CORRELATED WITH 
RESTORATION RATE 

(or No Other 

Rhe nat Deg neratire Pulmonals Heart Disease Disease 

No No Vo Vo No 

it 
16 G4 1 100 2 
18 62 9 0 0 0 67 
Pora 25 2 6 

that it is much more difficult to termi- In attempting to correlate plasma 


nate an arrhythmia of long = dura- 
tion 

Twenty-eight of the 57 patients in 
this 197) experienced symp- 


toms of cinchonism, 


SeTICS 


but in only an oc- 


casional case was it necessary to dis- 
continue the drug for this alone. 
\norexia, nausea, vomiting, and diar- 


rhea appe ared either after the first day 
or following moderately high 
the common symp- 
toms and were experienced by 40% of 


the patie nts. 


dose 


These were most 


Tinnitus, vertigo, drowsi- 


ness, incoordination, and confusion 
were experienced by only 5 patients 
9%), and these manifestations were 


much more specifically correlated with 
high doses or long continued therapy. 
It is generally believed that symptoms 
of cinchonism are common but not seri- 
and unless severe do not of them- 


quinidine levels with toxic manifesta- 
tions, Kalmansohn and Sampson" 
found that gastrointestinal irritability 
is not related to plasma concentration 
and therefore probably represents a 
local effect of the drug on the gastro- 
intestinal tract. On the hand, 
symptoms associated with the central 
nervous system, such as giddiness, tin- 
nitus, and visual disturbances, as well 
as marked fall blood pressure, seem 
to occur at higher quinidine levels. 
Their only discontinuing 
the drug were extreme malaise, 
tricular arrhythmias, and 
fall in blood pressure. 
Significant 
cardiogram encountered during 
quinidine therapy. It has long been 
known that one of the most character- 
istic effects of the drug is that of slow- 


other 


reasons for 
ven- 
significant 
electro- 


changes in the 


are 
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ing of auricular impulse formation. In 
the present series the average auriculat 
rate at the height of quinidine therapy 
268 tor the 


to restoration 


was successtully treated 


cases just prion and 245 


tor the failures The only significance 


that may be attached to this difference 
is that the quinidine dosage in the lat 


Many 


normal 


ter group was higher (Table 2 


of the cases which revert to 


sinus rhythm abruptly may show littl 
or no slowing, but all those which re- 


doses demon 
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usually 2:1 to 4:1. 
On physical examination this may at 


ventricular response 


times be mistaken for reversion to nor 
mal sinus rhythm. Two patients experi 


enced the unfortunate phenomenon oft 


1:1 response at rates of 220 and 260 
despite adequate digitalization The 
slowing of the auricular rate has been 


the extent of 
quinidine effect and = correlated) with 


Wegria“" 


utilized in estimating 


serum quinidine levels 
the 


however, observing 


quire moderate to large effect of a single dose, found that the 
strate a decrease in the auricular rate extent of the fall in the circus rate 
from 450 to 550 (“fibrillation”) to 180 varied from patient to patient and that 
to 300 (“flutter”). At lower rates there it was not always proportional to the 
is a definite tendency to a regular — size of the dose. Ordinarily, on discon 
Fic. 1.—Lead II. W. J. M. a) 11/22/50: Auricular fibrillation. b) 11/29/50: Auricular flutter 
with regular 3:1 response; auricular rate, 240; ventricular rate, 80; considerable widening of 
QRS. c) 11/30/50: Normal sinus rhythm after 9.8 gm. of quinidine given over a period of 4 
davs; marked enlargement of P waves. d) 1/9/51: Normal sinus rhvthm: size of P waves and 


width of ORS 


omple Ves are 


diminishe d 


| 
| 
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tinuing quinidine in the cases which 
tailed to revert to normal sinus rhythm, 
150 to 
at which time the 
fibrillation 
llowever, in 


rate increased to 
tS hours 
state of 


more present. 


the auriculas 
550 within 
original auricular 
Was 


) patients Hutter continued to be pres- 


ent for about 7 to 10 days. This has 
been noted occasionally by others and 
has been reterred to as “fixed flut- 
tel 


The ce pressant etlect of quinidine is 
evidenced not only by its impairment 
of impulse formation in the auricle, but 
ilso by slowing of ventricular conduc- 
Slight widening of the QRS 


less than 257) 


tion tim 


is a common 


rer 
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finding if carefully searched for. It was 
noted in 22 of our 57 cases. Widening 


greater than 25% was seen in only 9 
cases (including 2 of bundle branch 


block ) 


further therapy except in desperate sit- 


and is a contraindication to 
uations. 

The proad notched P waves that are 
present in many of the cases success- 
fully restored to normal sinus rhythm 
are analogous to the QRS widening. 
This was noted in 12 of the successfully 
treated patients, excluding the patients 
with mitral stenosis. Slight prolonga- 
tion of the P 
reported as one of the depressant et- 


R interval has also been 


fects of this drug. Some of the elec- 


stated 


+ 


210: ventricular rate, 


1: ] response 


10/24/50: Auricular fibrillation. b 
2:1 response after 6.3 gm. of quinidine given over a period of 3 days; auricular rate, 
105; slight widening of QRS. c) 10/27/50: Auricular flutter with regular 
auricular rate, 270; ventricular rate, 68. This patient failed to revert to sinus 


| 


10/26/50: Auricular flutter with 


rhythm. 


/* 
| 
CN ANA AAA 
| | 


trocardiographic changes commonly 
seen in conjunction with the use of 
quinidine are illustrated in Figs. 1 and 

Quinidine may also be a myocardial 
irritant. Although this effect usually 
occurs with large doses, this is not 
alwavs true. In one case it occurred 
following 2.6 gm. given over a period 
of 2 days. Runs of ventricular prema- 


ture beats may be the first warning; 


PABLE 4.) MAINTENANCE OF NORMAL 


Tol 
Ca 
Viko, Marvin and White 
Burwell and Dieuaid 16 
Maynard 33 
Bramwell and Ellis 27 
Harris 13 
Kohn and Levine 1 
Berman and Blumenthal tS 
MeMillan and Welfare 0 
Holzman and Brown 17 
Prese 


when these appear the drug should be 
discontinued immediately. Ventriculat 
tachveardia has often been considered 
1 rare complication, but in a series of 
65 patients treated with quinidine (in- 
cluding the 57 cases herein reported 
6 developed this serious arrhythmia*’. 
Of the 30 patients restored to nor- 
mal rhythm, follow-up data are avail- 
able in 28. Fourteen continued in nor- 
mal rhythm for periods of from 2 to 


16 months, the average being 6 months. 


Thus only 14 of the original 57 cases 
95%) were restored to normal rhythm 
and so maintained for an average fol- 


low-up period of 6 months. This cor- 
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Rest 
fey Vo 
Rhyt 
Mair / 
Ss ( 
28 
33 
( 12 t 
14 montl 
nt series 
tients was continued on the drug for 


age, those whose arrhythmias have been 


responds quite we ll with the re ports of 
Table 4). It is 
of some interest that 10 of these had 


others (summarized it 


cardiac enlargement or a_ history. of 
decompensation, or both, suggesting 
that these factors need not prevent suc- 
cessful maintenance of normal sinus 
rhvthm. The desirability of continuing 
patients on maintenance doses of quini 
dine has not been fully de termined 


With a rare exception, none of our pa 


RHYTHM FOLLOWING RESTORATION 


more than 1 month 

Discussion. The ultimate success of 
quinidine therapy depends on how 
many patients can be maintained in 
normal rhythm, and on the benefits to 
be derived from that rhvthm. The fac 
tors which influence the duration of 
successful maintenance have been de 
scribed by Phillips and Levine'*. They 
found that patients under 50 vears of 


present for less than 1 vear, and those 
with no evidence of organic heart dis 
ease tend to remain in normal rhythm 
for longer periods of time. On the other 
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hand, in the present series, 10 of the 
patients who were maintained did have 
evidence of organic heart disease, and 
of long continued fibrillation. 


~ 


possibly 
The 


normal sinus rhythm are 1) slower 


benefits to be derived from 
ventricular rate***" and 2) prevention 
of peripheral embolism occurring on 
the basis of thrombus formation in a 
dilated auricle. Digitalis certainly does 
not always control the ventricular rate 
in fibrillators, especially during exer- 
tion whereas some of the patients 
restored to sinus rhythm do much bet- 
ter Whether or not the presence ot 
normal rhythm will prevent thrombus 
formation and peripheral embolism has 
not as vet been clearly established. Not 
uncommonly the appearance of this ac- 
with the 
drug rather than the result 


and it is believed by 


cident is merely coincident 
ot the 
of 


that even with restored sinus rhythm 


some 


the dilated auricle remains unchanged, 
therefore 
source of emboli. On 


contracts poorly, and con- 
tinues to be a 
the other 


ré ported bv Hav! 


hand. a series such as that 
which there were 
embolism 


6 instances of perivheral 


imong 147 suecessfully treated cases. 
is somewhat discouraging. These acci- 
dents occurred from 3 hours to 4 davs 
following the 


rhythm 


appearance of — sinus 


In addition, other dangers in the use 


of quinidine must be taken into con- 


sideration. Sudden death associated 
with cardiac asystole. respiratory ar- 
rest, or collapse has been reported on 


rare occasions due either to the marked 
depressant effect of the drug or to 
idiosyncerasy. There is no way of pre- 
dicting these accidents. é 
Although 
digitalized 


virtually all of our cases 


were prior to quinidine 


therapy it has been suggested that at 


least some mav be restored more easily 


without digitalis. The chief reason for 
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its use aside from cardiac failure is to 
prevent the paradoxical increase in ven- 
tricular rate that may be encountered 
when the auricular rate has been 
slowed to 200 to 250. Digitalis, by its 
effect on slowing conduction through 
the AV node, is thought to prevent a 
I:1 response. However, 2. patients in 
the present series developed this  situ- 
ation despite full digitalization. 

In the final decision as to whether or 
not quinidine should be used, all of the 
above-mentioned factors must be con- 
sidered. 

Summary. |. Fifty - five 
patients with established fibrillation 
and 2 with established flutter 
treated with quinidine in the attempt 
to restore rhythm. The 
large majority were in their 5th or 6th 
decades and had either rheumatic or 
degenerative heart disease. 


unselected 
were 


normal sinus 


2. Thirty (537) were successfully re- 
stored to normal rhythm, but only 14 
(25%) were so maintained over an aver- 
age follow-up period of 6 months. 

3. The factors which operate against 
successful restoration are a) long dura- 
tion of the arrhythmias, b) the pres- 
ence of cardiac enlargement or a his- 
torv of cardiac failure, and c) the pres- 
ence of rheumatic heart disease. 

1. Those patients who revert to nor- 
mal rhythm usually do so with mod- 
erate doses of the drug. At times, how- 
ever, a second attempt is successful 
when the first has failed. 

5. Symptoms of cinchonism are com- 
mon and occurred in half of the pa- 
tients in this series. Only occasionally 
were they severe enough to necessitate 
discontinuing the drug. None of the 
manifestations of idiosyncrasy (collapse, 
respiratory embarrassment, or sudden 
death) were encountered. 

6. The electrocardio- 
graphic changes were: a) slowing of 


significant 


auricular impulse formation, with a 
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tendency to regular ventricular re- cases which were restored 


sponse, b) increase in intraventricular rhythm (enlargement of the P 


conduction time, ¢c) increase in intra- and d) evidence of ventricular irrita- 


auricular conduction time in those _ bility. 


iewed in the Veterans Administration and published with the ipproval ot 


Medical Director. The statements and conclusions published by the authors are 


own study and do not necessarily reflect. the opinion o1 policy of the Vete 
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INDUCED INTERMITTENT CLAUDICATION® 


By Ek. Cuinron Texrer, JR., 


M.D.1 


Repiscu, M.D. 


AND 


]. Murray Sreete, M.D. 


From the New York University 


Research and Medical Services, Goldwater Memorial 


Hospital, Welfare Island, New York, New York) 


Pain in the legs is the chief symptom 
the 
extremities and the one which 
most frequently causes the patient to 
seek medical attention. Wright’ lists 
2 main types, the pain of intermittent 


of arteriosclerosis obliterans of 


low Cl 


claudication and pain at rest. Al- 
though the presence of intermittent 
claudication correlates well with the 


degree of ischemia, there is still debate 
as to the nature of rest pain. Wright™ 
feels that the cramp-like pains which 
occur while the patient with arterio- 
sclerosis is in bed are associated with 
ischemia in the majority of cases, while 
\llen, Barker, and Hines! are of the 
opinion that this symptom is usually 
not related to ischemia. 

Many 
produce intermittent claudication and 
Barker, 
Brown, and Roth* had the patient walk 
at 120 steps per minute until claudica- 
tion was produced. Simmons* used a 


tests have been devised to 


to measure claudication time. 


pedal ergometer with the rate of con- 
traction controlled by a metronome set 
at 60 beats per minute, while Landis 
et al. 


using faradic current to initiate muscu- 


employed a similar technique, 


lar contraction. A foot treadle ergom- 
eter was used by Fisher, Duryee, and 
Wright* on which the patient pressed 
down at the rate of 120 times per min- 


* Presented in part at the National Meeting 


search, Atlantic City, N. J., May 1, 1951. 


ute until claudication was produced. 
Kissen"® adapted the Master 2-step test 
for the measurement of claudication 
time. The number of trips the patient 
made, the time of onset of pain, and 
the amount of time necessary for the 
pain to subside were recorded. Al- 
though the bicvcle ergometer has been 
used for physiological studies*'*, it has 
not been used to produce claudication. 
It seemed worth while'’ to ascertain 
whether or not claudication could be 
produced on a bicycle ergometer in 
patients with arteriosclerosis obliterans 
of the lower extremities. We intended 
also to develop the procedure as a 
quantitative clinical measurement to 
evaluate effects of vasodilator drugs'’. 


Subjects and Methods. Twenty-nine hospi- 
talized male patients were studied for the 
presence ot cerebral, retinal, cardiac, renal, 
and peripheral arteriosclerosis by history and 
by clinical and laboratory examinations, spe- 
cial emphasis being placed on the status of 
the blood vessels using accepted methods? 
The patients were questioned specifically for 
the symptoms of intermittent claudication and 
night cramps. A history of the use of tobacco 
The fundi were 
and the 
hypertensive changes 
Keith-Wagener 
Roentgenograms of the 
12-lead 


and_ alcohol obtained. 
carefully 
arteriosclerotic 


evaluated 


was 
examined presence — of 
and 
according to the 
classification. chest 


und legs and electrocardiograms 


of the American Federation for Clinical Re- 
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ici¢ Oscilk readings using the 


led 


ied 


eter 
ict n belt bievele 


d 


were recor 


ergometer with the 5 
All tests 
ilf eveles per minute regulated 


Phe 


bievle 


was were run at 


rononn patients were instructed 


with th ball ot the foot 
s or until they ce veloped clau 
the le 


iS pains Cramps in 


encountered in differen 


other 


cithculty was 


termittent claudication from 


<tremuties 


S ral 
continued 
pment of pain or 


t patient to 


Transient 


thes 


uns Were 
patients, but disap 
In ontrast 


whicl 


ibruptly 
laudic ition It ang 


ivspnea developed the test 


stop wert 


ad ihe e nec 


essary to prod 
i 


van o with a st 


idication uld not be 


serve! pW itch 


produced 


within 
was considered negative 
thr xercise tolerance tests 
tests 


AY patients Two 


nutes 
were divided into 3 


nsisted of 


Group 
ll patients with signs of 


lving the cerebral. 
eit] 


irtenio 
retinal Cal 

ier singly or it 

without svi iptoms or signs 

. obliterans of the 

s. N 1 n this group | d previous 

ition oF 


tre tl to 68 


mght cran 


witl i mean of 


peripheral vessels. Some 


] 
irteriosclero 


sixteen tolerance 


sults. exercise 
were performed on the 9 patients 
None developed inter 
although 2 pa- 
12, 26) had pains in the 
The 


patients were entire lv nega 


nt claudication, 
asSts 


following exercise tests on 


INDU¢ 


ED INTERMITTENT CLAUDICATION 
tive (Table 1). We do not think that 
the symptoms of the two patients 


(Cases 12, 26) who developed pains in 
the legs following exercise could be 
In 
old 


intermittent claudication 


the 


termed 


Case 12 patient, a 50-year 


Negro with marked luetic aortic in 
sufficiency noted a “tired sensation’ 
in both legs without cramps and. the 


L9O 
ot 
the patient a 3/ 


test discontinued at seconds 


due 


Was 
to 
dyspnea. In Case 26 


old 


heart disease and probable rheumatic 


the deve lopment 


SCVCTE 


vear white male with rheumatic 
activity, developed a slight «1 unp im 
his lett thigh and calf at 
which was similar to the 
he had noted for 


153 seconds 
night cramps 
several years. Vague 


his legs 


palls ll 


were il 
prominent part of his rheumatic history 
It is of 
patient, a 


for the previous 12 y« inter 
that in ¢ 67 
vear old man with rheumatoid arthritis 
tor 
Roent 


S showed irked 


irs 


est ase 9, the 


and macrocyvtic anemia, exercised 


LO minutes without symptoms 


his le 


genograms of 


pipe stem” calcification of the arterial 
walls, although there were no othe 
signs of arteriosclerosis. His hemoglo 
bin was 6.5 gm. at that time. The other 


S patients had no signs of arterioscle 


rosis by physical examination r Roent 
gen-rav examination 
Twenty-two tests were done on the 


ll patients of Group 2 and in no in 
stance could claudication be produced 
One patient Case angina 
and 5 patients Cases 14, 20, 21, 34, 
35 developed sufficient dy spnea_ so 
that the stopped 
what short of 10 minutes. Oscillometri« 
all 

ase 34 
the 


30 developed 


and 


tests were 


readings were normal and only 


one patient (( showed evidence 


of calcification of arterial walls of 


his legs He was a 67-vear old white 
male with hypertensive and _arterio- 
scle tic heart disease and slight left 
hemiparesis as a residue from a cere- 
bral vascular accident in 1944. One 
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30), a 46-vear old Puerto 
Rican male with hypertensive cardio- 


patient Case 


vascular disease, developed anginal 
after 270 He the 
only patient in the entire group who 


pain seconds. was 
develope d angina, although 8 patients 
12, 14, 20, 21, 30, and 34) 


had a past history of anginal pain. 


Cases 6. 7 


Forty-five tests were performed on 
the 9 patients in Group 3 and in every 


FABLE 2.—RESULTS OF 
PATIENTS WITH 


ATTEMPTS 


Claudication 


Time Seconds ] 
Initial Time 


70 


Poor end point 


case claudication was produced, usually 
within 90 seconds. Four patients in this 
group had a history of night cramps, 
ase 4) had a healed arterio- 
sclerotic ulcer on his right ankle. Pul- 
sations were present in 3 patients (in 
11). In Case 2 no pul- 
sations were present below the right 


and one (( 


Cases 1, 7, and 
femoral artery, and in the remaining 5 
cases (6, 17, 18, 19, and 27) the posterior 
tibial pulsations were absent in 4 (all 
except Case 6) and the dorsalis pedis 
pulsations were absent in 2 (Cases 6 


and 27). All patients showed marked 
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ARTERTOS¢ 


CLAUDICATION 


pallor on elevation and marked rubor 
on dependency. Oscillometric readings 
were low or absent with two excep 
(Cases 8 19). 
grams of the legs and lateral ex 


and Roentgeno 


AP 


posures) were made for 7 patients and 


tions 


only 3 (Cases 4, 17, and 18) showed evi- 


dence of calcification of the arteries 
Intermittent claudication was produced 
in every instance. The claudication 
rO PRODUCE CLAUDICATION IN 9 
LEROsSIS OF EXTREMITIES 
licat 
Re peated Mean Vea 
Res Din { 
4S 
17 
160 140 
170 155 
120 111 
144 135 135 
115 107 
7% 76 
125 122 
S35 106 
239 28] 
137 218 161 
+ 
63 6 7 
144 
70 
6 
270 2270) 220) 


times were reproducible for each pa 
tient. The end points were sharp in 
but 18). The 
shortest claudication time was 44 sec- 


every case one (Case 


onds (Case 17) and the longest 


33] 
for the group was 114 seconds (Table 


9) 


Was 


seconds (Case 8), while the mean 


Discussion. Several conclusions can 
There 
appears to be a good correlation be- 
tween the history of intermittent clau- 
dication and clinical evidence of oblit- 
While night 


be drawn from these studies. 


erating arteriosclerosis. 


df 

72 60 
ov 
65 120 
140 
108 
126 
( OS 
rie) 
120 
130 
1 
1] > JO4 
++ 4 
60 
65 
90 

144" 

19 0) 77 
ob 
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cramps are less frequent in peripheral 
arterial intermittent 
claudication, the history of frequent 
night cramps should call fora complete 
vascular examination. 


disease than is 


The degree of arterial calcification as 
shown by Roentgen-rav examination is 
not clearly related to the state of the 
circulation. Five patients had Roent- 
gen-rayv evidence of calcification in the 
legs. Two had no evidence of arterial 
insufficiency, while 3 had the clinical 
manifestations of obliterating arterio- 
S¢ lerosis 

All of the various methods used for 
the production of intermittent claudi- 
cation have limitations. Extensive 
using the 
Landis passive ergometer. These stud- 


studies have been made 
have proved unsatisfactory be- 
cause of the pain induced by the 
stimuli, the stimulation of antagonistic 


muscle groups, and the demonstrable 
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errors due to psychological factors. All 
foot pedal ergometers test only a sin- 
gle extremity at a time, and while this 
may be of value in comparing the 2 
legs. we think that it is more desirable 
to use a simultaneous bilateral test, as 
this more closely simulates the natural 
development of intermittent claudica- 
tron. 

Summary. 1. The induction of inter- 
mittent claudication using the friction 
helt bicycle ergometer is described. 

2. Good correlation was found be- 

tween clinical evidence of arterial in- 
sufficiency in the legs and induced 
claudication. 
3. The exercise tolerance test is no 
better than a good history and clinical 
examination in the diagnosis of obliter- 
ating peripheral arteriosclerosis. All 
patients in whom claudication could 
be produced had a previous history of 
intermittent claudication. 
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ELECTROCARDIOGRAPHIC 


CHANGES IN 
ANALYSIS OF 


POLIOMYELITIS® 
150 CASES 


By Mary-PARKE \IANNING, M.D 
AND 
Pau. N. G. Yu, M.D. 
From the Departments of Pediatrics and Medicine, University of Rochester School of Medicine 
ind Dentistry, and the Pediatric and Medical Clinics, Strong Memorial and Rochester 
Municipal Hospitals, Rochester, New York 


Phe electrocardiographic changes oc 
curring in children during the acute 
phase 


brief 
1949 


poliomve litis with a 
the 


were reported la previous communi- 


review of literature up to 


cation=. Since then Spain et alt have 


shown the pathological evidence of 
myocarditis in many cases of polio 
Weinstein Shelokov® in 
a recent publication have stressed the 
lar manifestations in pa 

poliomyelitis. In their 
abnormal findings in the elec- 


mvelitis and 
cardiovascu 
tients with acute 
series 
trocardiograms were observed in more 
than 25% of the patients. The present 


study was undertaken to show abnor- 
mal electrocardiographic chanees in 
both children and adults admitted to 
the Strong Memorial 
Municipal Hospitals during the period 


between July and November, 1950. 


and Rochester 


Method and Material. Technique s em 
ploved in tl study of patients idmitted in 
1950 wer similar to those used in 1949 
which were described in detail?. Electro 
irdiograms of 12 leads 3} standard limb 
unip lar b. and 6 unipolar precordi il 
were recorded with a direct writing machine 
nd a total f 696 electro ardiograms was 
taken. The initial tracings were usually taken 
ithin 24 hours of admission and frequently 
repeated at 2 to 4 day intervals. After th 


first 2 weeks, follow-up studies were made on 


patients with abnormal electrocardio- 


craphi 


This study was aided by grants from the 


Fund 


stetter 


He le n Hay 


for normalcy it hildren are based 
on the recent study by Yu, Joos, and Kat 
Normal standards for 
taken from the 
ind also 
interval 


ments on. the 


Criteria 
sampe idults ire 
paper publ ed by Sokolow 

data*® Phe 


1 from measure 


from our unpublished 
was determine 


longe st and hortest vele in 


ings was then used for the computatior f 
corrected Ol interval ()] OT, 

QO] seconds 

: by t ppli il 


NR R seconds 
modification of Bazett’s formula®. In all in 


lividuals the upper limit of QT, was 0.45 
ind the lower limit 0.38 

There were 100 children whose ages varied 
between 4% months and 14 vears, and 50 
idults, the oldest of wl was 39. Tl er 
distribution was practi I] equal botl 
children and adults 

Results. ABNORMALITIES IN THI 
ToraL Series or 150 Cases. Only 9 


adults and 25 children had completely 
normal tracings throughout the study 
The type and distribution of abno 
malities found in the remaining 116 
described as follows: 

l. Rate (Table 1). Sixty-two patients 
had tachycardia and sinus 
bradveardia. Most instances of tachy- 
the 
usually during the febrile period. 

2. Rhythm. Seven individuals dem- 
onstrated 


cases are 
sinus 


cardia occurred early in illness. 


arrhythmias, 
sisting mainly of premature contrac- 
tions. 


transient con 


Whitney ind the Hoch 


Foundation 
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3. P Waves. No abnormalities of the 
P Waves were noted in this 
1. P-R Interval. 


showed prolongation of P-R 


series. 
Three patients 
interval. 

5. ORS Complex. Low voltage of the 
QRS complex in Leads V;—3 was 
countered as a transient, isolated find- 
ing in | child. Low voltage of QRS 
in Vy, occurred in one adult who later 
developed a prolonged QT¢. Low volt- 
age of QRS in all precordial leads ap- 


en- 


pe ared in one adult. 


ELECTROCARDIOGRAPHIE 


CHANGES IN POLIOMYELITIS Hoo 
were present in 55 patients. These 
changes were transient in all individ- 
uals. 

9. OT Interval. The last section in 
Table 1 number 
with short and prolonged QT interval. 
Eighteen adults and 27 children had 
prolonged QT,, whereas 1 adult and 
children showed short 

RELATION OF ELECTROCARDIOGRAPHIC 
Finpincs TO CxiinicaL Data (Table 2). 
l. Duration of Fever. No significant 


shows the of cases 


TABLE 1. SUMMARY OF IMPORTANT ABNORMAL FINDINGS IN) 116 CASES OF 
POLIOMYELITIS 
i f} No Other W ith Other 
/ fhnormality fhnormalities Totals Combined 
tdult Children fdults Children Children Vo 
Rate 
Pachveardia 14 Is 26 23 63 42 
PR Int | 
Prolot | 0 0 0 $ 2.0 
Wa 
Inve 
Low 
High. peaked 5 0 8 ? 65 13.8 
QT Interva 
Short l 1 0 
ved 15 23 18 27 50 33.8 


6. Ventricular’ Hypertrophy and 
Strain right ventricular 
hypertrophy was present in only one 
adult. Three children had abnormally 
high R low 
waves in V,, 


Evidence of 


waves and or absent S 
suggesting right ventricu- 
lar hypertrophy. Left ventricular strain 
was a abnormality in one 
child left ventricular 
hypertrophy was demonstrable in one 
adult. 


7. RS-T Segment. In 2 children de- 


transient 
Evidence of 


pression of the RS-T segment was 
present. 
8. T Waves. The abnormalities of 


T waves encountered in 65 patients are 
summarized in Table 1. High, peaked 
T waves occurred in 10 patients and 
low or diphasic or inverted T waves 


correlation between duration of fever 
and electrocardiographic abnormalities 
could be determined. 

2. Duration of Illness. Over 75% of 
the patients showed their _ initial 
changes during the first 2 weeks of 
illness. The majority of these had re- 
verted to normal by the end of the 
first month, and comparatively only a 
small number of patients had persist- 
ent changes thereafter. Several patients 


still showed abnormalities 3 months 


after the onset of disease. A prolonged 
QT, was most commonly encountered 
in these late follow-up tracings. T 
wave abnormalities tended to appear 
earliest and often preceded QT, pro- 
longation in a given individual. Other 
abnormalities 


such arrhythmias, 
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prolonged P-R interval, and low volt- 
age of QRS had _ their 
longer period of time. 
3. Type of Poliomyelitis, Severity of 
Paralysis, and Age of Patient. An at- 
tempt was made to correlate the type 
and severity of illness with the electro- 
cardiographic For this 
the divided 
groups 


onset over a 


findings. pur- 


pose series Was into 2 


The first comprised 69 indi- 
with borderline 


electrocardiograms, and the second in- 


viduals normal or 


cluded the remaining 81] patients with 


definitely abnormal tracings. These 


groups were then compared from the 
point of view of 


number of tracings 
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CHANGES IN POLIOMYELITIS 

taken, age of patient, duration of fever, 
type of poliomyelitis, and extent of 
paralysis. The extent of paralysis was 
arbitrarily classified from O, represent 
ing non-paralytic, to + + + 4 
indicating fatal cases. The intermedi- 
ate signs from + to + + + 4 indi- 


cated increase in severity from cases 
with minimal paralysis to those with 
paraplegia. The results appear in Table 
3. They suggest that adults as well as 
individuals with bulbar or high cervi- 
cal paraly sis are more prone to electro- 
cardiographic abnormalities than those 
with other types of paralysis. The 2 
both who 


respirator patients, adults 


rABLE 2.—ONSET OF ELECTROCARDIOGRAPHIC ABNORMALITIES IN| RELATION 
TO DURATION OF ILLNESS 
th W 
fhnormality Ist We 1 Weel Wee 
Waves 
Vo. of Case +7 12 
72 16.5 
QT Interval 
No. of Cases 19 
11 
Others 
Excluding 
Pachveardia 
No of Cases ll 2 
0205 9 5 14 
rABLE 3.—COMPARISON OF CLINICAL DATA WITH 
ELECTROCARDIOGRAPHIC ABNORMALITIES 
Vormal or Borde rline fbnorn 
Elec rocardiogran ki frocardiogrames 
Average Number of Tracings 2.77 
No. of Patients 
Children 19 
Adults Is $2 
Total 69 81 
Extent of Paralysis* 
0 22 17 
14 Is 
IS 17 
10 17 
$ 
2 8 
Bulbar or High Cervical 
Paralysis 20) +4 
Average Duration of Fever 
in Days 4. 23 3 


See Text for Explanation 
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survived to a prolonged convalescence 
with persistent 


electrocardiographic 
abnormalities, 


illustrate this point. 
However, in any given case clinical 
information is of little value for ac- 
curate prediction. 

t+. Serum Potassium and T wave 
Changes. An elevation of serum potas- 
sium has been shown to produce high, 
peaked T waves in the electrocardio- 
gram!:*, Since electrolyte imbalance is 
possible in patients severely ill with 
poliomyelitis or those receiving fre- 
quent hot packs, serum sodium and 
were made 
75 children and 6 adults during the 


potassium determinations 


on 
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ologic examinations, and negative find- 
ings were obtained in 136 individuals. 
Eight patients had apical systolic mur- 
murs considered to functional 


additional patients gave 


be of 
origin and 2 
slight Roentgen-ray evidence of car- 
diac enlargement. Since all the 10 
patients had electrocardio- 
grams at some time during the study, 
the physical and roentgenological find- 
ings were probably unrelated to the 
poliomyelitis. Two children with  in- 
completely diagnosed congenital car- 
had normal electro- 
cardiograms. Of the total 136 patients 
admitted with negative cardiac find- 


normal 


diac lesions also 


PABLE 4. COMPARISON OF T WAVES IN THE PRECORDIAL LEADS WITH 
SERUM POTASSIUM LEVEL IN 75 CHILDREN AND 6 ADULTS 
Number of 
Serum Potassium Level Ware ( ases 
Normal 
$32 to 5.92 mEq Normal 
High, peaked 3 
El vated 
6.14 to G.S4 mEq Normal 
High, peaked l 
Greater than 7.00 mEq. L Normal ie 
High, peaked l 
No Potassium Determination High. peaked t convalescents 
1 a utely ill 


acute phase of illness. The results were 
then compared with T wave changes 
(Table 4). Of the 11 patients with 
serum potassium levels higher than 
only 2 had high T waves in 
the precordial leads. Of 8 cases with 
similar 


6 mEq. 


v 1 could 
be suspected of having abnormal elec- 
trolytes 


I wave changes, only 


3 had proved normal potas- 
and 4 were ambulatory conval- 
results indicate that 
although an elevated potassium level 
in the serum may cause high, peaked 
the latter may also occur 
with a normal serum potassium level. 

5. Clinical Carditis. All patients 
were checked for any evidence of pre- 


sium 


escents. These 


I waves 


existing cardiac pathology by means 
of history and physical and roentgen- 


ings, only 6 subsequently developed 
clinical evidence of carditis. In each 
case there were transient arrhythmias. 
confirmed by electrocardiograms in 5. 
Four of these 6 patients subsequently 
died. Of the remaining 2, one was an 
adult with moderately severe polio- 
myelitis, the other a child with mild 
disease. All 6 had bulbar involvement. 

6. Histological Findings.* There 
were 8 fatal cases in the 1950 epidemic 
and all had complete autopsies. One 
or more electrocardiographic tracings 
were obtained during the course of 
illness in 6 patients, 5 of whom showed 
abnormal changes. Evidence of marked 
pulmonary congestion and edema was 
shown in 5 cases, pulmonary infarction 
and emboli in 2, bronchopneumonia in 


* We are indebted to Dr. William B. Hawkins and Dr. Stanley B. Troup of the Department 


* Pathology for the pathological examination. 
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and moderate dilatation of the right 
ventricle in 4. Definite pathological 
changes indicative of myocarditis were 


demonstrable in 2 cases. One of these 
patients on the day before death 
showed high T waves in leads \ and 


sinus arrest with nodal escape in the 
electrocardiogram, and a serum potas 
sium level of 6.24 mq. L. The 


tinent histological changes of the myo 


pel 


cardium in this case were reported as 
In the re 
polymorphonuclear cells, espe 


follows one section are 


cially eosinophils, and round cells be 


tween the muscle fibers and in the 
perivascular regions. Slight perivascu 
lar infiltration is to be noted in other 
sections. In another section there is a 
small subendocardial focal collection 
of polymorphonuclear and round cells 
ind the muscle detail is less distinct 
than elsewhere Similar histological 


changes of the mvocardium were found 
in the other 


case. but no electrocardi- 


ogram was obtained 

Summary. Of the 150 cases of acute 
poliomyelitis studied, 116 showed ab- 
normal electrocardiograms at some 
time during their disease. The most 


common findings were, in order of fre- 


quency, abnormal T waves, tachy- 
cardia und abnormal OT... Various 
arrhythmias, prolonged P-R_ interval 


low voltage ORS complex, and RS-T 


segment changes appeared transiently 
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usually occurred 


OT, 


normal T waves 


early, and prolonged persisted 
for the longest duration 


The ot 


cardiographic changes 


incidence tbnormal electro 


was higher in 
adults than in children, and in patients 


with bulbar or high cervical paralysis 


than in those with other types of 
lesions. It seems that no significant 
correlation could be demonstrated be 
tween the electroc irdiographic ab 
normalities and the duration of fever 


or severity of paralysis 


Potassium studies on SI] 


patients 


were normal in 70 instances. Of thos« 
with serum potassium levels over 
6 mEq./L. only 2 had high, peaked 17 
waves in the precordia!| leads \ 
Histologic al examination showed evi 
dence of myocarditis in 2 of the 8 fatal 
cases. Pulmonary complications and 
dilatation of the right ventricle wer 
present in more than half of the autop 


sied cases. The high incidence of pul 
the fatal of 
acute poliomvelitis was also reported 

Although the of 


cardiographic abnormalities during the 


monary edema It ases 


incidence electro 
course of acute poliomyelitis is high, all 
the changes are considered to be non 
Whereas he ot 


the patients the abnormal changes ap 


i 


specific. in mayority 
peared and reverted to normal within 
the first 4 of 


patients still showed abnormalities sev- 


weeks, a small number 


and were much less frequent. Ab- eral months after the onset of diseas 
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ARTHRITIS® 
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H. Serriace, Ph.D., M.D. 
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From the Medical Department of Madison General Hospital 


lr is because of the stimulus pro- 
vided by Dr. Win. W. Jackson of Hot 
Arkansas, that the present 
was undertaken. When we first 
became aware of his work, Dr. Jack- 


Springs 


study 


son had already treated SO cases by 
the spinal pumping method of Sper- 
inskii. Recognizing the extreme diffi- 
cultv of achieving objective evaluation 


he was loathe to make anv hard and 


fast the method. He had. 

come to regard it as a useful 

tool in his tor the 

nanagement of arthritis. Bv freelv im- 


parting his 


claims tor 
howe Vel 
armamentarium 
and by 


experlences, per- 


mitting observation of his technique 
ind results. Dr. Jackson engaged our 
nterest to the extent that we decided 
to make a trial of the method#. 
Speranskiis work!" 
published in the Russian language. In 
1946, Gillman 


on the use. in 


was originally 
and Gillman* reported 
Johannesburg, South 
Africa, of his spinal pumping method 


and rheumatoid arthritis. These authors 
had previously studied and reviewed 
the work of Speranskii. They were 
stimulated to undertake a trial of the 
method because Speranskii’s emphasis 
of the role of the central nervous sys- 
tem in discase bespoke their own in- 
terest and because they felt there was 
some evidence that chronic fibrosis is 
not necessarily an irreversible state. 
Seventy patients were treated, most 
of them in the subacute 
and chronic arthritis. The authors con- 
sidered their results roughly equivalent 
to Speranskiis. and of sufficient prom- 
ise to warrant publication in the hope 
that it would provide stimulus for more 
extensive, 


class. of 


study. 

Twelve of the 70 cases were classed 
as acute. In treating the data, the 
authors made no clear distinction be- 
tween rheumatic fever and rheumatoid 
arthritis, designating the 12 acute cases 
as rheumatic fever at one point in 


svstematic 


in the treatment of rheumatic fever their article and simply as acute ar- 
® This st was supported in part by the University of Wisconsin Trust. The authors wish 
nk Mr. 1 is E. Brittingham, Jr., Trustee of this Fund, for his loval support, and to 
nk al Miss Karine Sather, R.N.. without whose loval services the study could not have 

+ Died A | 195] 
lot best of the writers’ knowledge, Dr. Jackson was the first in the United States to 
| pumping method in the treatment of arthritis, having begun its use on May 1, 
1448. At the present time he has treated over 300 cases. Dr. Clyde Landis, Orthopedic 
Sur t Illinois Central Hospital, Chicago, was also one of the first to use the method, 


recent personal communication he states that his cases now number over 300. He 


issessment at the present time is similar to that of Dr. Jackson’s, namely, that 
iseful but that further investigation and study will be necessary to permit final 
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thritis at another. Though only 
that had 


conventional forms. of therapy 


CASES 
failed to respond to more 
were 
treated, dramatic and prompt Improve 
ment was noted in a substantial num 
Fen of the 12 
considered recovered by objective and 
the 22 


chronic cases showed improvement by 


be acute cases were 


subjective criteria. Twelve of 


objective criteria, and the majority of 


them were relieved of pain or of the 


The rar 
vree of benefit experienced by the sub 
to that of 


cdiscomtort of cold extremities 


acute Cases was intermediate 


the chronic and acute. 


The Gillmans felt that the method 
by its effect on the central nervous 
system, excited a marked vascular re 


action which in turn produced the bene 
Boucek and 


L948, using spinal pumping separately 


ficial result Lowman®, in 


and in conjunction with typhoid vac 
cine and auto hemotherapy as a vas 
cular approach” in the treatment. of 


telt that the com 
bination of the methods produced re 


rheumatoid arthritis 


sults which were superior to those ob- 


tained by anv method used. singly 
They treated only chronic cases that 
had resisted other forms of therapy 
ind stated: “Of the 14 rheumatoid 


arthritis patients treated with a com- 
bination of Speranskii spinal pumping 
ind tvphoid vaccine-auto-hemotherapy 
only 1 patient remained unimproved.” 
The 


pumping was stated to be “in alleviat 


primary effect from the spinal 
ing peripheral fibrositic and vasospastic 
svmptoms. 

Another study is that of 
His is a preliminary report on 10 cases 


\limurung! 


6 of rheumatoid arthritis, 1 of gonococ 
which ‘the 
phase had been controlled by chemo 
but with 
ind pain in a knee joint, and 3 of rheu- 


cal arthritis in infectious 


disabling 


therapy g swelling 


matic fever. Results were reported to 
be good in all the cases. Temperature 
dropped by crisis in febrile patients 
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urs, and 


pain disappeared in AS | 


swelling subsided) completely “except 


in chronic cases.” Their series is a small 


one, but probably represents the most 


acute of any of the 3. studies cited 


above It is also the only” series in 


which patients were tre ated by spinal 


pumping without first having been 


proved refractory extensive — trials 


of more conventional forms of therapy 
It is that the 
case of gonococcal irthritis responded 


whereas ) 


interesting to note One 


similar cases included in 
the Gillman and Gillman series failed 
to respond 

Phe only additional published report 


is that of Savage He observed 4 


cases of rheumatoid arthritis for | vear 
tollowing spinal pumping These were 
chronic cases which “had tailed to re 


The 


series 1S toc 


spond to more rational methods 
that the 
small to enable them 
conclusions, though the 
that 3 of the 
prompt improve ment 
The fourth 
ho Improvement 
but 
gold as an outpatient and steadily im 
the end of this 
patient and 2 of the others were in a 
The fourth 


refused to 


authors recognize 


to come to any 


case histories 


show } patients showed 


fairly following 


treatment patient showed 


immediately follow 


ing pumping, continued to have 


proved At the vear 


good state of remission. 


patient had relapsed and 


summarizing 


have pumping 
the 


no sign of dramatic 


treatment. In 
“We 


improvement 


author states: 
saw 
such as a return of the blood sedimen 


2 weeks as 


tation rate to normal in 
the Gillmans in their 12 
All our pa 
same tvpe of re 
action as that noted by the Gillmans 

that is, heat 


coming on a few hours after the oper 


recorded by 
chronic arthritis. 
the 


Cases ot 
tients described 
a subjective feeling of 
ation and lasting up to 48 hours. In 
3 it was most pronounced at the peri- 
phery. We 


| 
observe anv objective sign of this. such 


were, however, unable to 


e 
‘ 
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isa rise in skin temperature or peri- 
pheral or orbital dilation of vessels.” 

The present report of a trial of the 
Speranskii method must also be con- 
sidered as preliminary It was under 
taken for the sake of testing the effi- 
cacy of the method, and in the hope of 
finding a clue to the mechanism where 
by relief. if anv, was brought about 
rhe series of cases, since they were 
drawn from the general practice of one 
of the authors, is quite heterogeneous 
trom. the pome ot view of tvpe ot 
irthritis and chronicity of the disease 
We will anticipate one of our conclu- 
sions by stating that this studv does 
not tulfill the desideratum set forth 
by the Gillmans, namely, that svs 
tematic study with larger numbers of 
CASES and adequate controls be carried 
out. Such a study will very probably 
require the facilities of an arthritis 
clinic. We teel that anv value this re- 
port mav have will not derive from 
conclusions as to the efhicacyv of 
the method, but rather in anv sugges- 
tion it mav offer regarding the desir- 
ibility. of further study. 


Methods. DiacNosis anp Evatuatrion. No 


Stic techniques were emploved 


lar proportion of the patients were 
f with the diagnosis already well 
stablished Seve! il cases 1n which there was 


] 


veral ich were considered is 


ed irthritides have been omitted 


evel possible we tried to see the patient at 
least twice during the first month, once dur 
ing each of the following 2 months, and at 
intervals of 2 to 3 months thereafter. The 
number of visits actually made following 
treatment of the 42 patients included in Tabl 
1 totaled 267 in the 456 months of observa 
tion; average, 0.6 visit per month per patient 

In taking the history a standard list. ot 
questions concerning a Variety ot specihie per 
formances (ability to walk, run, bend, button 
clothing, drive a car, and others) was used 
rhe replies to questions which were pertinent 
for each case were recorded, and the patient 
was questioned on these same points 
successive visits. Whenever it was feasible 
the patient was asked to demonstrate th: 
performances before and after treatment 

As indicated in the section on results, se 
eral modes of more objective evaluation wer 
ittempted at one another stage of th 
study. The methods were discontinued when 
it became evident that sufficient data had 
been obtained or that the method was un 
suited to detection of changes 

PREATMENT. The technique described bys 
the Gillmans was followed in its essential re 
spects. This consisted in the withdraw il and 
reinjection of 10 ce. of spinal fluid through 
t lumbar puncture needle. The evele of as 
piration ind reinjection was repeated 20 
times at a slow rate $5 seconds or more for 
At the end of the procedurs 
10 ce. were removed. Most patients were 


t ich phase 


treated while they were in the sitting posi- 
tion, since this seemed to be most. easilh 
tolerated. Rubber tubing and adapters wer 
used to connect the svringe to the nee dle. 
because it was found to be extremely difficult 
to avoid displacement of the needle when the 
svringe was inserted directly into its hub. In 
many cases, a second puncture was made 


ne ' lation of results tubing and adapters were used to connect 
Evaluation was attempted primarily by this to a manometer suspended from an intra 
etul stoy and by observation of | the venous standard. By this means it was pos 
nt prior to treatment, and by frequent — sible to make continuous observation — of 
st-treatment visits for observation. When- pressure dvnamics.* 
* These observations on pressure are not reported in the section on results, because it was 
ssible to make any correlations with the effects of the treatment. The Gillmans re 
orted that they frequently found the pressure to be higher at the end of treatment than at 
t beginning. We sometimes found a steady rise, sometimes a steady fall, and at other times 
tendency for the pressure to increase initially and then to decrease. It has occurred to us 
it the use of tubing to make connections may have been an undesirable modification since 
s much as 10 ce. of fluid were required to fill it. Effectiveness of the treatment might de- 
nd ncreasing “How” of cerebrospinal fluid by first promoting its production on reducing 


pressure, and then by promoting absorption on reintroduction. If such absorption—production 
ictivitvy were an important feature of the pumping method, we would of course have interfered 
with the absorption phase of it by initially depleting the patient's system in order to fill the 


ing and manometer! 
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FABLE 1 CLINICAL DATA ON 42 PATIENTS WITH VARIOUS TYPES O1 
ARTHRITIS TREATED WITH SPINAL PUMPING 
Vonths Stay Functiona G Re / 
)irs. of nee Rheumatoid Capacity 
Patient Sea Illness Therapy Progr B iff 
RHEUMATO ARTHRITIS 
20) 22 1\ I] I 
2 47 I 20 1\ 1\ 
3 ++ M 6 I] I] II 1\ 
t M 10 18 | | 
6 7 | 27 15 1\ Il 1\ 
7 8 14 Ill 1] 
10 | 13 1\ 1\ 1\ 1\ 
1] | 6 Il Ill 
12 0 | 2 13 I] ill 
13 r 12 12 | 
14 | 12 I] 1\ 
15 3 11 1] 1\ 
16 $5 I 12 10 I] Il 
17 0 \ 7 12 I I] Il 111 
1S 8 M 17 11 1\ Ill 1\ 
19 65 | 12 II I] 1] 1] 
2] 4 | 20) 8 I] 1\ 
22 47 8 1\ I] I] 
28 9) 7 Il I] I] 
24 14 | I] I] 
25 0 | l 1] I] II 1\ 
25 ) | 10 I] 
Ay ray 1] 
ANKYLOS a) | NDYLITIS 
27 ) M 5 17 I] 
28 7 M 33 14 I] I] | 
29 3 | 15 10 1\ 
30 38 10 I 
M 12 I] 1\ 
Average 15 10 
OSTEOARTHRITIS 
32 61 M 2 18 | 
61 10 15 Il I] 
65 19 NM 27 12 Il Il 
37 29 M 6 12 Il I Il 
38 67 10 11 I] Il 
39) 7 M 10 I I I 
$0 2 7 I] I I] 
63 | 16 6 II 
$2 7 M 10 II] Il 
Average 1] 12 
The only additional modifications of the ing the 24 hours preceeding teatment and 
method described by the Gillmans were 1) for 24 to 48 hours following. When we pro 
deliberately to slow the rate of pumping to longed medication beyond the 72-hour period 


as slow as 5 minutes per cycle of aspiration 
and reinjection, and 2) to prolong the period 
of salicylate administration. (The pres¢ ribed 


method was t 


) administer 10 gm. daily dur- 


the dosage was reduced 


Results. The results have been sum- 


marized in Table 1. In preparing this 
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FABLE 1.-SUMMARY OF THE RESULTS OF SPINAL PUMPING ON 26 CASES OF 
RHEUMATOID ARTHRITIS, 5 OF ANKYLOSING SPONDYLITIS, AND 11 OF OSTEO- 
ARTHRITIS 


for the column headed, “Improvement in sleep,” all the columns employing Roman 
numerals are based on the criteria established by Steinbrocker et al.1*. The criteria used in 
making the evaluations are as follows: 


STAGE OF RHEUMATOID PROGRESSION 


I. Roentgenologic signs absent or limited to osteoporosis; no must ular atrophy, extra-articu- 
lar lesions, joint deformity, or ankylosis. 
Il. Roentgenologic changes not advanced bevond slight subchondral bone destruction; slight 


ul itrophy extra-articular lesions may be present; no joint deformity or ankylosis. 
III. Osteoporosis, cartilage and bone destruction; muscular atrophy extensive; extra-articular 
ions may be present; subluxation, ulnar deviation, and/or hyperextension; no ankylosis. 


IV. The same as IL except that ankylosis must be present. 
FUNCTIONAL CAPACITY 

I. ¢ plete: Able to carry on all usual duties without handicaps. 

I] Adeq ite for normal activities, despite handic ip of discomfort or limited motion at 
r more joints 

ii. 3 ted: Only to a few or none of duties of usual occupation o1 self care. 

IV. Incay tated, largely or wholly: Bedridden or confined to wheelchair; little or no 
Grape or RESPONSE TO THERAPY 

pl te remission. 

Il. Major improvement 

Minor improvement 

Unir ved 

In the rheumatoid arthritis cases the estimate of improvement is based on 7 signs of rheu- 


itoid activity as outlined by Steinbrocker, et al. As explained in the body of the text, the 
ponse in the ankylosing spondylitis and osteoarthritis cases was estimated differ- 


IN SLEEP 
No impairment in slee ping ability prior to treatment. 
I. Marked improvement: Awoke frequently during the night prior to treatment; sleeps 


uninterruptedly following treatment; feels refreshed on awakening in the morn- 


Il. Moderate improvement: Includes patients whose sleep was not too severely impaired 
prior to treatment and who recovered fully following treatment, and patients with severe 
ep disturbance who still did not sleep entirely without interruption following treatment. 


III. No improvement: Patient did not feel his sleep was improved following treatment. 


table we have used the criteria as have enabled us to make the greater 
established by Steinbrocker, Traeger, majority of judgments with a high de- 
and Batterman'* to classify the rheu- gree of confidence. 
matoid arthritis patients as to stage of The patients with ankylosing spon- 
rheumatoid progression, functional ca-  dylitis and osteoarthritis have been in- 
pacity, and grade of response to treat- cluded in Table 1. It is recognized that 
ment. The data considered desirable the criteria established by Steinbrocker 
by these authors in making the classi- et al. are intended to apply only to 
fication were not completely available rheumatoid arthritis, and hence we 
in each case, but the number of criteria have not completed all of the columns 
they present is sufficiently broad to for the table. Functional capacity has 


= 
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been estimated by the same criteria in 
all 3 forms. of arthropathy, whereas 
degree of response to therapy, though 
indicated by the same svmbols in all 


> varieties of disease, was based pri 
marily on history and functional ca 
pacity in the ankylosing spondylitis 
and osteoarthritis cases. 

One criterion of improvement which 
the authors felt to be of value in esti 
the 


patients was that of lmprovement in 


mating response to therapy in 
sleep. An important complaint of many 
patients with rheumatic disease is that 
sleep is frequently interrupted, and it 
seems likely that the patient's estimate 
of the degree of soundness of — his 
night's sleep is less likely to be dis 
torted by than 


are many other indices of possible im 


factors of suggestion 


provement. All patients were svstem 
this 
prior to treatment and in subsequent 


atically questioned on subject 
For the convenience of the 
the 


Ll is given on the facing 


interviews 


reader, the meaning of svmbols 
used in J ible 
page. 


The results make 


showing in rheumatoid patients. Those 


a statistically poo! 
exhibiting remission or major improve 
One might 
be inclined to credit the treatment with 
ethcacy 


ment totaled less than 25% 


ereater than this figure indi 
cates on considering that the majorits 
of the 


duration of 10 or 


cases were chronic (50% with a 


more vears) and in 
an advanced stage of rheumatoid pro- 
for the fact that im 
otten the 


chronic advanced cases as in the more 


gression, except 


provement was as seen mm 


icute, less advanced ones. 
If improvement in sleep may be re 
the 


somewhat 


garded as a efficacy of 
the 
Of the 20 individuals complaining of 
difficulty 


ment, half attested a degree of improve- 


measure, 
treatment is increased. 
in sleeping prior treat- 


ment which was graded as moderate 
or marked. It is probably also of sig- 
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that there additional 


patients who experienced transient im 


nificance were 
provement in sleep. In going over the 
the authors would 

least 11 of the 
higher grade in the category of Ri 


records have as 


signed at cases to a 
SPONSE TO THERAPY if the time of maxi 
mum improvement had been used for 
making the evaluation. The period of 
duration of gains, which were subse 
quently lost, ranged from a few days 
to a few months. These transitory gains 
were not considered in preparing the 
table 

In the ankylosing spondylitis cases 
there is sive statis 


again an uninpre 


tical record. Onlv 1 of the 5 is graded 
as having shown major improvement 
In spite of this. the authors regard the 
as having been worth while 


the 5. The 


persistent 


treatment 
in 4 of 


instance m 


value lay in | 
amelioration of 
intolerable pain and, in another, graded 
as showing minor improvement, in 
transitorv changes which were of such 
a pronounced degree as to have been 


totally 
plicit 


unexpected To be more ex 


these transitory changes ov 


curred in one case in which the au 
thors, though advising the patient of 
their willingness to the 


treatment, advised him also that they 


administer 


could not expect it to be of anv bene 
fit in his The 
had suffered arthritis for 33 vears. He 
marked kyphosis of 


with 


case. patient, age 


exhibited a very 
the 


Roentgen-ra\ 


dorsal and lumbar spine 


ankvlosis 
had 


prone o1 


evidence ot 
throughout the same region. He 
the 


supine position for 14 vears, and was 


been unable to lie in 


therefore astonished to awaken and 
find himself prone on the morning fol- 
the 


supine position on a number of later 


lowing treatment and in this o1 
occasions. 

The 
proved to be unexpectedly efficacious 
in the osteoarthritides. Of the 11 pa 


method — of spinal pumping 
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tients who were treated, only 1 is 
graded. as unimproved and all but 3 
ot the improvement 
rated as better than minor. 

Table 2 presents the available data 
on sedimentation rates. It. is apparent 
it a glance that the treatment did not 
produce any significant alterations. 


Range ot 


others showed 


motion studies were car- 


ried out on 15) subjects. Significant 


changes occurred in only 2 cases. It 
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is interesting to note that others of the 
demonstrated 
despite lack of 
demonstrable increase in range of joint 


patients improved 


functional capacity 

motion. This is easily understandable 
since decrease in pain alone, or im- 
provement in motion which is less than 
the 
may permit the performance of acts 
which 

Though 


range of error of measurement. 


were formerly impossible. 


consistent improvement in 


PATIENTS TREATED 


WITH SPINAL PUMPING 


PABLE 2. SEDIMENTATION 
» ARTHRITIS 
| 27 
Sv 
4 
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range of motion as determined by ob ippearance ol complet ankylosis in the 
CS ‘ hanges ith co 
jective methods would have been a "ght hip. Destructiy anges wit ntra 
ture wer resent at the shoulder Ibow, hip 
welcome finding, this criterion is a fag 
ind knee joints 
rigorous one and failure to meet it still 
allows considerable latitude for im- — disease the patient had had the usual variety 
provement in the patient's condition of treatments, including physiotherapy, vai 


It is perhaps important to note that —'eus forms of foreign protein therapy, nico 


tini id, and Roentgen therapy. Some of thi 
no persistent ill effects were observed 
earlier treatments, especially intravenou 


phoid produced re ult where 


Six of the patients experienced nausea — temporary relief had been obtained att 


to result from anv of the treatments 


for periods ranging from 1 to 10 days; with — physiotherapeut measure Wheel 
12 suffered lumbat puncture headaches chair invalidism followed a period of several 
months of bed rest) ent ed because of 


which lasted for periods ranging from 


out episode of hematem f unknown 
a few hours to 7 davs. The occurrence ale 
Laboratory data wer not ivanlabl I 
| 
of nausea, headache, and such reac to treatment 


tions as sweating, change in body tem lreatment was carried out in t later 
perature, and flushing were observed decubitus position and required 63 minutes 
co seo 1) oasniratior 
in an attempt to correlate them with Phe tull cour 7 : 
tions was completed, t mh not wit 
therape utic benefits. Though reactions lerable dif 1) 
derable ditheculty in | 
such as these did occur, the authors munication throuch 
were unable to detect anv evidence need Phe patient experienced me hea 
that thev correlated with the results che, marked ringing ar loatme 
mid ss durine t) treatment | 
The following 4 case histories have tl cloudiness durir An hou 
. ifter the conclusion of t pinal pumping the 
been chosen for presentation, not be ie gh 
| patient reported that ‘ felt thou 
series, but rather because the changes closer to the bed”. Three hours later sh 
subsequent to spinal pumping took — felt perfectly comfortal even though sh 
place so promptly and were of such a had been lying quietly on her back all after 
. oo n a positio hicl vould have OCT 
nature as to make it difficult to under 
t] ld intolerable for even a hort per 
stant before treatment. At tl time also the patient 
spontaneously or as the result of sue had gained some mot ins hear stoke hip 
gestion could extend her left il Ove! the top yf 
thr he: oO the first Ve 
Case Reports. Case No. 1. Patient No. for th nd 
) Ss enreadit of the nore 
Rheumatoid Arthritis: white female, age 52 found that passive I _ anges 
ill of the right hand, formerly very painful 
useW 
) scomftort 
Che patient had been wheel chair ilid wused di — 
- Violent nausea developed and was present 
for 4 vears ind was experiencing sever t 
wain won for the first 5 davs. It then cleared com 


ele ( tient was essential tres 
to shift her position in the wheel chair with pl tely and the pou " tially fh 


oO ray, are ‘ tendernes 
it help because of the spasms of pain in gre pt ler ! 

> soon learned to 

ed by voluntary effort. Slight jostling was t hip 

to as ositior I wed. to ) Ove 
dreaded De use ot similar effects the patient ut 


, unassisted, to rai her feet from the flo ) 
ror eXxa pie Was un to tole rate h ving oor te 


the edge of the bed ind to pert rm var1ous 


her grandchildren on het lap She was unabl 
tasks of self help more efficiently. She slept 


e in one position for more than 30 to 60 


linutes at night, and then required issistance well, and her eagerness to arise contrasted 
turn from side to side; the supine position with her previous morning lethargy and long 
uuld not be tolerated. Soft tissue swelling ing for “just another hour of sleep” befor 

was pronoul ed in the distal portion of all rising. 

the extremities. The fingers showed moderate Just prior to treatment roentgenograms of 
Inar deviation and flexion deformity. Roent the right hip were made. Fig. 1 shows an 


gen-ray changes were pronounced, with an antero-posterior view with the limb in_ its 


ts 
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st possible degree of abduction, and 

pection of the film suggests that the 
on { motion was due to destructive 
changes. That the limitation was 
inkvlosis is clear from the film 
lay atter the treatment, showing 
ted degree of abduction, which 
lished with relatively little pain 
nexpected sequel to the treat 

ipparent change in the degre 


error of the eves. The first ob 
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the patient made frequent trips to a bathing 
beach, learned to walk unassisted in the water, 
and to take a few steps on land with some 
assistance from her husband. 

Cask No. 2. Patient No. 7: Rheumatoid 
Arthritis; white female, age 44; housewite. 

When first seen on September 23, 1949, 
the patient was experiencing pain and aching 
in the entire right upper extremity, in the 
right hip, in both knees and feet. The third 
and fifth digits of the right hand showed 


oentgenograms of the right hip of Patient 1. Left, view was taken the day before 


} 


the limb in the greatest possible degree of passive abduction. Right, a similat 


I n the day following treatment, the markedly increased degree of abduction having 


shed wit 


h relatively little pain. 
the roentgenologist and others 
ge in the hip joint would not 


seen before 


Ss was atter recovery trom 
nausea, when the patient re- 
ulated mail had been read 

until later that she had not 

( isses. This was something 

been impossible before spinal 
rwo weeks later she demonstrated 


id i needle easily without the 
sses, when before she not infre- 

herself trying to thread the tip 
he eve of the needle, even with 
glasses. The change in vision gradu- 


the pre-treatment status. 


nt continues to the present date, 


is been some Te gression from 


iximum benefit, which was seen 
6 nths after treatment. At that time 


The figures are published because of the cir- 


who studied the films felt that the extent of 
permit greater abduction than that which was 
treatment. 


typical fusiform swelling with some ulnar 
deviation and flexion deformity. Soft tissue 
swelling and tenderness were present in 
both knees. Sleep was severely disturbed: 
the patient was unable to lie on her right 
side for more that 30 minutes without being 
awakened by pain. 

Some activities, such as shopping, driving 
a car, and manipulation of a vacuum cleaner 
had been given up entirely. She was slow 
and awkward in the performance of other 
tasks, such as making beds, and a special 
stool had been adopted for use in the kitchen 
because of difficulty in arising from a chair of 
ordinary height. 

At the onset of the disease, 3 vears prior to 
the time the patient was first seen by us, the 


ret 
| 
yt 
f Imp 
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was diagnosed as gout and_ purine aching. It was impossible to bend torward 
pl scribed \ vear later rheumatoid sufficiently to bring the fingertips to the 
irthritis was diagnosed at a state hospit il and knees Sleep was markedly disturbed — by 
varathi ths were recommended for the spasms ol the gastrocnemius muscles as well 
inds and teet Phere had been other is by aching and pain in the spn ind 
itment except for the use of mild anal Phe patient was in the habit of using pill WS 
resics. History indicated that. the temporo to prop himself into the most comfortable { 
ndibular joint as well as most of the joints position and found it necessary to readjust 
ities had been involved at one his position frequently during the night 
Cl Past history revealed that the patient de 
borat dat included sedimentation veloped “terrific backache while active in 
Westergren 25 mm ervthrocytes the tank corps in 1945 in Japan. A diagnosis 
510,000 of ankylosing spondyliti was not made until 
lreat nt was conducted with the patient several years later, but the patient: was clis | 
t! sitting position. The actual period ot charged trom the Army with this diagnosis 
lasted 1 hour and 42 minutes ind a disability pension. Aching, which had 
eral {tempting to maintain an even it’ first been present in the mornin only 
vt! { 5 minutes for each evcle of ispira was stated to have been present constantly for | 
tion of 10 cc. of spinal fluid in 18-month period prior to treatment. Roent 
S \ ss, sweating, and “quivering genogram showed sclerosing of the tacets of 
luring the treatment, but it was the lumbar vertebrae and of the = sacro-ilia 
WIS vithout incident Cerebrospinal joints 
fell slowly and steadily during Laboratory data included:  sedimentat 
being 6 to 7 cm. lower at rate (Westergren), 14 m.; red cells, 4,630 
sion than at the beginning 000; hemoglobin, 95 
he patient remained in bed for 2 days The sitting position w idopted for the 
neither headache nor nausea treatment, which required 1 hour nd 12 
S! telt well the day following treatment minutes. The operator att mpted t untain 
{ there was som improvement in even rhythm of 3 nutes per evecle of 
f the knees. By the second day ispiration and reinjection Except for pro 
hands and toes was freer, and nounced warmth and perspiration, no unusual 
ch had been present the effects were noted. Duri the latter half of 
is I roximal phalanges had disap the treatment, the pat nt stated that he nust 
be dreaming, but his ey seemed to feel better 
) 2 post-treatment dav the pa ind he was able to peer out trom under the 
t bbed tl loor on hands and bandage without experie ng discomfort fron 
es the uw for the first time in 2 — the light 
irs LIS rded_ the special kitchen stool, and The morning following treatment a consult 
iter ease performance of int pronounced the ritis cleared conjum 
Tasks f self help She was seen at in tivitis persisted for another week. Within 24 
rvals of to 2 onths and continued to get hours following treatment the patient was ible 
ne weul I ght months following treatment tc put on his own shoes. some thing whic h he 
she was ble to do anything.” and demon had been unable to do for several months 
strated her ability to run up a steep and While in the hospital he slept well at night 
stony Ilsid Sleep had been characteristi and dozed a good deal during the day 
lly s nd undisturbed since treatment Phe patient remained essentially free of 
At the t the period of observation in symptoms for the next 6 months. He sought 
luded the stud) 14 months) the patient ind found employm« nt, he sle pt we ll regulay 
still regarded herself as essentially recovered ly without the aid of props o1 sedatives, and 
here | 1 been some swelling of the fingers engaged in tairly strenuous physic il activity 
nd sional transient aches but houss During the first SO days following treatment 
ld and | activities were carried on there was a 30-pound weight gain 
t licap During the 7th to the 17th months the 
CaAsE Ni Patient No. 27 Ankylosing patient had minor arthritic aches, but con 
Sp mdv lit white male, age 32; student tinued working exc pt for an interval of sev 
When first seen, the patie nt was under the eral weeks when a temporary iritis rar veloped 
ire F al phthalmologist for iritis of the in the left eve 
right ey Arthritic complaints concerned the CasE No 4. Patient No. 32: Osteoarthritis 
lowet k and hips. There was stiffness and white male, age 61; contractor 
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Phis pate nt was referred because of sever« 
He walked with a pro- 
felt the pain constantly, was 
unable to raise the left foot higher than the 
right ankle, and slept very poorly. He was 
n the habit 


pain in his lett hip 


d limp 


f getting up at 2 to 3a. m. and 
sitting in chair for a time because of in 


thility to sleep in spite of the use of “strong 


pin ipsul He had not attempted to 
work tor the 6 months preceeding treatment. 

Phi hip had begun to cause significant 
discomfort [IS months earlier. Various torms 
of medical therapy had been unavailing 


Roentgenography revealed what appeared to 


be bony ankylosis. The orthopedic surgeon 


who referred the patient suggested a trial of 


he spinal fluid treatment, recommending sur 
rery for 
that failed 
Laboratory data 
rate (Westergren 6 nun 
hemoglobin, 95% 


implanation of a vitallium cup it 


included sedimentation 
red cells, 4,730.- 
Freatment was initiated with the patient 
ubitus, but he was very shortly 
shifted to the sitting position because of in- 


tolerable pain. Total pumping time was 63 
inutes, the operator attempting to maintain 
il even rhythm ot } minutes per evcle 
Cerebrospinal fluid pressure dropped 7 to 
S cm. below the initial level by the end of 
treatment N untoward subjective effects 
rred 
The patient slept 12 hours the night fol- 
lowing treatment, and was able to rest com 
rtably on his side the next morning. This 
wosition had not been comfortable for many 
ionths. On the second day there was essen- 
tially oO pain in the hip and only a slight 
The lett foot could be raised to the 
vel of the knee 
At lO d thr patient returned to work, 
nd has remained on. the job during the en 
ng IS months. He worked 10 hours a day 
egularl t} following summer, often at 
hh jobs as leveling concrete. The patient 
slept well) every night since treatment, 
without exception and without sedatives. 
There have been some recurrence of pain 
nd some increase in limping during recent 
nonths. This has not been sufficient to inte1 
tere with his work or sleep, but to make 
im consider ibeit reluctantly, the possibil 
~ 
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ity of another pumping treatment with the 
iim of regression. The 
patient states that he 


further treatment at this time if he could be 


preventing further 


would not consider 


certain that further regression would 
occur, 
Discussion. Experience with — the 


Speranskii method of spinal pumping 
has served to increase, rather than de- 
crease, our interest in the procedure. 
We find it difficult to assess the basis 
of our own attitude, to say nothing of 
the difficulty of attempting to transmit 
it to the reader. We are undoubtedly 
influenced in part by the realization 
that satisfactory answers to problems 
of etiology and treatment of arthritis 
are still which 
exists warrants vigorous efforts to trace 


wanting. -The need 
out any clues which hold promise of 
contributing to eventual resolution of 
the problems. (This statement is made 
with full realization of the dramatic 
importance of recent discoveries of the 
role of endocrine factors. These dis- 
coveries, casting an entirely new light 
on the basic nature of arthritic and 
other disease processes, provide in- 
creased incentive to make explorations 
along unorthodox lines.) 

Our continued interest’ in spinal 
pumping is not, however, based_ pri- 
marily on the philosophy of grasping 
at straws. Whereas we must insist that 
the Speranskii method as it has been 
practiced by us® is not the final solu- 
tion to the problem of treatment of 
rheumatoid arthritis, we have a strong 
conviction that it touches on an im- 
portant aspect of the disease. The 
total impression gained by observing 
those patients who do respond is that 
they have been directly affected by the 
treatment. Certain intangibles, which 


Phe results reported in this study are based entirely on cases receiving a single treatment. 


In a personal communication, Dr. Wm. Jackson reports that it has not been unusual in his 


experience for patients to fail to show benefit after 1 and even 2 treatments, and then to re- 


spond satisfactorily with further pumping therapy. Instances in which second and third treat- 


ment apparently proved to be beneficial were also quoted in the literature which has already 


een cited 


| 

| 
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are not 


unenable statistical 


to treat 
ment or to adequate presentation via 
history 


the case method, contribute to 


this impression These intengibles in 
clude such things as apparent sense 
ot well-being promptness ot response 
evaluation of results by patients who 
have submitted to many previous forms 
ot treatment 
accustomed postures during sleep, the 
the like 
These effects might also be interpreted 
as supporting the argument that the 
results were due to a potent form of 


The 


the assumption of un 


ettect On sleep itselt and 


psvchotherapy authors see no 


easy means of resolving the problem 
on the basis of available data. In rea 
itv, they can do little more at present 


than to urge their conviction that fu 


ther work is needed, and to outline 
what appear to be important realms 
for turther investigation 


Some of the questions which have 
amenable to study by 
it 
perhaps in this realm that further work 


If 


spinal fluid manipulation does have a 


been raised 


are 


laboratory « xperimentation is 


is most urgently needed cerebro 


significant effect on the pain of arthri method and the pumping aspect. of 
tis, it at once suggests that the increase the other may not be 2 means of a 
in pain which is experienced by many complishing the same result 
°R 1 Shulak?™ state Retan was able to influence the sign vinptor n 
ses ve ute virus infections and to cure 14 cases of acute Ital re the 
t Ass in the introduction to this paper, the Gillmans achieved their best results in the 
2 ses W h thev at one point designated as rheumatic fever and at another simply as 
e art s. Savage!!, in comparing results on his 4 cases of rheumatoid arthritis with the 
es s ot t Gillmans. is presumably referring to these 12 cases when he states We saw 
sig matic improvement such as a return of the sedimentation rate to normal in 2 
weeks as 1 rded by the Gillmans in their 12 cases of chronic arthriti It is conceivable 
it res ire being compared on 2 different disease entities 
Phe present authors know ot only one SCTICS of rheumatic tevel patients tre ited by the 
Speransk 1ethod in the United States. In personal communication, Dr. H. William Elgham 
er, Department of Pediatrics, Loyola University, Chicago, states that he has treated 6 
ldren with rheumatic fever and polyarthritis, 5 of which responded similarly to those re 
orted by the Gillmans. In 3 cases of rheumatoid arthritis definite improvement resulted in 
niv 
It is assumed that the Gillmans’ 12 acute cases were rheumatic fever and the others were 
rheumatoid arthritis, then it appears that the reported percentage of improvement in rheu 
itol urthritis is roughly equal to that of the present study, whereas a much higher “cure 


rate’ C ild be expected in rheumatic feve r. 
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patients when the baromete1 drops may 
be due to the relationship between 
and cerebro 


atmospheric pressure 


spinal fluid) pressure. Thorner'® has 
shown that variations in atmospheric 
pressure cause prompt adjustments in 
arterial and cerebrospinal fluid’ pres 
sures in normal subjects. This suggests 
one important held fon experimental 
study. 

The method of 
practiced by Retan 
the 
should be reviewed in connection with 
the method of 
It extremely 
suggestive that good results were ob 
the method 
ind that literature 


On Ss] pal pumping points to rheumatic 


forced drainage as 
ind 


around 


and 


others in 1930 


riod 
results reported — for 


spinal pumping 


tained in acute chorea by 


ot force d drainage 


ever as the condition which has re 
sponded most dramaticallv.+ The sug 
gestion that acute rheumatic disease 


different 


modes of cerebrospinal fluid manipu 


has responded to quite 


lation raises the question as to whether 


or not the “forcing aspect of the one 


= 
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The experiences of the present study 
have not provided any obvious clues 
as to the possible mechanism by which 
spinal pumping may have a beneficial 
effect. Reference has already been 
made to the possibility that there might 
be an influence on “circulation” of the 
cerebrospinal fluid. Sullivan'’, Morten- 
sen", Faber® and others have shown 
that materials of certain kinds intro- 
duced into the subarachnoid space 
will ill other tissue spaces ot 
the body in astonishingly short periods 
of time, and, conversely, that materials 
introduced into the nasal cavity or into 
nerve sheaths pass readily into the sub 
irachnoid space. Further studv of the 
degree of interchange of fluid under 
normal and pathological conditions 
might prove rewarding, even though 
the precise significance of such inter- 
change would remain to be elucidated. 

The authors have speculated as to 
the possible relation to ACTH = and 
cortisone effects. Mood changes which 
were noted. as well as some of the 
results illustrated by the case histories, 
ire suggestive, but no direct evidence 
has been obtained. One of the more 
intriguing possibilities which presents 
itself is that the hypothalamus and the 
pituitary gland mav be influenced by 
wav of cerebrosninal fluid conditions. 

Summary and Conclusions: 1. The 
effects of the Speranskii method of 
spinal pumping have been studied in 
a variety of arthritides with a view 
to possible elucidation of the role of 
cerebrospinal fluid dynamics in health 
ind disease 

2. The observed effects, though diffi- 
cult to evaluate, have served to stim- 
ulate the continued interest of the 
uthors. Two independent workers re- 
port that thev have each treated over 


300 cases and believe the method to 
be a useful one. 

3. No persistent ill effects have been 
observed to result from the treatment. 

4. It has been suggested that more 
information is needed on the relation 
between cerebrospinal fluid pressure 
and atmospheric pressure. Other basic 
problems which should be studied con- 
cern a) the normal rate of interchange 
of fluids between the subarachnoid 
space and other tissue spaces, and b) 
the influence of changes in cerebro- 
spinal fluid pressure on function of the 
hypothalamic nuclei. 

Since the time of preparation of the 
manuscript, an additional 11 cases 
have been treated by the method de- 
scribed in the body of the article. It is 
necessary to point out that there has 
been one death which occurred 15 
hours following completion of the 
treatment. Autopsy revealed evidence 
of a cerebellar pressure cone and a 
fourth ventricle which was reduced in 
size to a mere slit-like opening. In the 
absence of any gross or microscopic 
evidence of an expanding lesion, of 
hemorrhage, or of edema it is pre- 
sumed that some anomaly such as an 
Arnold-Chiari malformation — existed. 
Death must in this instance be attrib- 
uted directly to the fact of spinal fluid 
manipulation, though it is probable 
that a simple diagnostic lumbar punc- 
ture would have produced the same 
result. An additional noteworthy fact 
about this case is that there was gross 
and microscopic evidence of adrenal 
atrophy, with absence and fragmenta- 
tion of the nuclei in many areas of 
the zona fasciculata. This was no doubt 
due to earlier cortisone treatment. 
though the hormone therapy had been 
discontinued 24 weeks prior to the 
time of death. 
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CLINICAL EXPERIENCE WITH THE ANTICOAGULANT, TROMEXAN® 
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rom the De partment of Medicine of the 


TROMEXAN (3, 3-carboxvmethvlene 
bis-(4, hydroxvcoumarin) ethyl ester), 
a new anticoagulant, was originally 
svnthesized by Rosicky of Czecho- 
slovakia in 1944", and the first large 
scale clinical study was reported by 
Reinis and Kubik in 1948", The early 
experimental and clinical investigation 
of the drug was carried out in Europe*: 

Burke and Wright* and Solo- 
mon and = his associates’® reported 
studies on the preparation for the first 
time in the United States, followed by 
several other reports which have ap- 
peared in the American literature’, 

Since the advent of dicoumarin 
therapy in the treatment of thrombo- 
embolic disease, the most difficult prob- 
lems arising in the management of such 
cases have been: 1) making reliable 
prothrombin determinations, and 2) 
combating the cumulative effects of the 
preparation and the resultant hemor- 
rhagic tendencies. From an analysis of 
the reports appearing in the literature, 
it would appear that Tromexan was a 
safer and more rapidly excreted anti- 
coagulant than any of the previ- 
ously synthesized dicoumarin prepara- 
tions? 

The purpose of this communication 
was to study and evaluate a consecu- 
tive series of patients on the wards 
of a large municipal hospital who were 


Newark City Hospital Newark, New Jersey 


candidates for anticoagulant therapy, 
and to record their clinical and labora- 
tory response to the drug. The 
Tromexan activity was studied by re- 
peated prothrombin determinations 
utilizing 2 thromboplastin preparations, 
Thromboplastin A¥ and Thromboplas- 
tin B. An attempt was made to com- 
pare the results so that a standard 
procedure for performing reliable pro- 
thrombin determinations could be es- 
tablished permanently at this hospital. 
Furthermore, it was desirable to evalu- 
ate the effectiveness of the water solu- 
ble Vitamin K preparations in com- 
bating the hypoprothrombinemic tend- 
encies of Tromexan. 


Materials and Methods. Fifty consecutive 
cases were studied in which the following 
lesions were present: myocardial infarcts, in 
22 cases; thrombophlebitis, in 17; frostbite, in 
3; cerebral thrombosis, in 5; postoperative 
mesenteric thrombosis, in 1; postoperative 
pulmonary embolism, in 1; and_ peripheral 
arterial embolism, in 1. 

Prothrombin time determinations were 
carried out daily on each patient with whole 
(100%) plasma according to the 1-stage Link— 
Shapiro modification of the Quick method, 
utilizing the 2 thromboplastic substances 
under similar standard conditions. The blood 
specimens were obtained at the same time 
each day and the tests were performed within 
an hour after collection in dry double oxa- 
lated tubes. If prothrombin times were more 
than 45 seconds, blood was re-drawn and the 
test repeated. Tromexan was dispensed once 


* Supplied by the Geigy Company, New York. 


+t Thromboplastin A is Simplastin, supplied by Chilcott Laboratories, Division of the Mal- 
tine Company, Morris Plains, New Jersey. 
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daily at the 
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yoprothrombinemic 


maturla 


t Prepare 


me time to all patients 


An attempt was made to maintain the pro 


thrombin time arbitrarily between 28 and 45 
seconds 01 ipproximately 2 to 2% times that 
of the pa nt’s control in seconds These 
levels were maintained unless untoward r 

ctions, that is, signs of bleeding or drug 
resistant were encountered. During the ad 


of the 


drug all medications hav- 


tendency wer 


. . t 
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rves in which serial plasma dilutions ar« plotted against prothrombin time in 
lizing 2 thromboplasti: substances (A and B) at various ntrol levels. Note that 
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thromboplastic substance tend to ipproximate each othe 


therapy 


and 


is was performed before 
ted at bi-weekly 
marked hypoprothrombinemia ex- 


intervals 


ere were any indications of bleed- 


emphasis was placed on micro- 
Basal prothrombin deter- 
bleeding Duke method), 


time 


clotting ti Lee White method), complete 
blood count, blood typing, and Rh deter- 
ninations were made before commencing 
treatment 

* Supplied by Lederle Laboratories, Division of 
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administered on admissior 


Repository Heparin 20,000 units 


was in 31 cases 


in addition to Tromexan, and serial coagula 


tion times were deter 


Dilution curves were constructed. Serial 


dilutions were plotted ivainst time in seconds 


of prothrombi« ictivity, utilizing Thrombo 


plastin A and B (Fig. 1 


rabbit brain substance was 


check} 


Freshly 


prepared 


used isa control 


] 


tir 
nunued 


prothrom 


When therapy was dis 


bin time determinations were performed 
daily until pretreatment levels were approxi 


mated 


Results. The duration of anticoagu- 
lant therapy in this series ranged from 
2 to 46 In most instances an 
dose of 1,500 to 1,800 of 


Tromexan was required in order to ob- 


day S. 
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representative patients on Tromexan therapy. 


tain therapeutic prothrombin — time 
levels in 24 hours. No correlation be- 
tween size of dose and body weight 
could be determined. When the initial 
dosages ranging from 900 to 1,200 mg. 
were administered, an inadequate pro- 
thrombin time elevation was observed 
in 24 hours and additional Tromexan 
was required before therapeutic levels 
were observed at the end of 48 hours. 
After the first 24 hours, a second ad- 
ministration of Tromexan ranged be- 
tween 600 and 900 mg. Occasionally 
1.200 mg. were required and in certain 


resistant cases higher daily dosages 
were employed. The daily maintenance 
requirement after the first 48 hours was 
from 300 to 900 mg. In some instances 
only 150 mg. of Tromexan were dis- 
pensed. 

Transitory cumulative effects were 
noted at some time during therapy in 
15 cases, 13 of which had no clot 
formed in the prothrombin determina- 
tion at various intervals. These cumula- 
tive phenomena were adequately con- 
trolled when the medication was 
omitted for 24 to (occasionally) 48 
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of 


difficulty 
was encountered in attempting to main- 


hours. In all cases studied, 
tain prothrombin times at a constant 
proposed therapeutic level. Irregular 
daily fluctuations were observed when 
curves were constructed so that daily 
prothrombin times were plotted against 
day of therapy, as evidenced graphi- 
cally by irregular spikes in the resultant 
curves. In no instance was a level 
plateau type of curve observed on a 
single daily dose schedule of Tromexan 


Fig. 2 
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age of 23.4 seconds. In all cases, previ- 
ous to Vitamin K administration, thera- 
peutic or higher prothrombin times 
were present (see Table ] 

In a control series of 18 cases under 
similar conditions in which Tromexan 
the 


thrombin time decreased an average of 


was omitted for 24 hours, pro- 


14.5 seconds. 
The prothrombin control level for 


Thromboplastin A was 15 lL second 


and for Thromboplastin B was 17 
seconds. Thromboplastin \ in all deter 


rABLE 1 PROTHROMBIN TIME IN 9 PATIENTS RECEIVING WATER SOLUBLI 
VITAMIN K DURING THE COURSE OF TROMEXAN THERAPY 
Initial P 
Proth. 1 A / / 
Case N , 
Is (RLS 7 0 
19 (L. W 
AY 4 Si) 41) 
14 (S. G0 72 24 
16 12 150 
(H.W 72 900 17 
199 (M. T >] 72 GOO 4 
ramuscularly 
ntravenousl 


\fter discontinuing therapy the pro- 
thrombin returned 
ment levels in 24 to 72 hours, with an 


{S hours. 


time to pretreat- 
average of 
random 
Vitamin K 
ranging from 30 to 75 mg. intramuscu- 
larly or Within 24 
hours the prothrombin time in sec- 
13.3 


1 cases receiving the esti- 


Nine cases were selected at 


and given water soluble 


intravenously**. 


onds decreased on an average of 
seconds in 
mated Tromexan for the day as well as 
the Vitamin K. In only 1 instance did 
the prothrombin time reach pretreat- 
ment levels in this series. In the 5 cases 
in which the drug was omitted and 
Vitamin K administered, the prothrom- 
bin time in seconds dropped an aver- 


* Synkavite, supplied by the Hoffman LaRoche Company, Nutley 
+ Hvkinone, 


minations gave constant control levels 
with little variation 

In 28 cases receiving an initial dose 
of both Repository Heparin and Tro- 
and 48 


over 


mexan, coagulation times 24 
later 


the calculated increase to be expected 


hours were not increased 
by a single dose of Heparin alone. No 
effects 


medications 


toxi ob- 
both 
administered simultaneously. 

Toxic Effects. Although the number 


of cases in this series is too small to be 


untoward or were 


served when were 


significant statistically, 4 cases (S%) ex- 
hibited at some time during therapy 
with anticoagulants microscopic hema- 
turia which could be directly attributed 
to Tromexan toxicity. No gross hema- 


New 


Jersey 


supplied by the Abbott Laboratories, North Chicago, Illinois 
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turia was observed at any time during 
this study. One patient developed 
gastrointestinal bleeding which per- 
sisted for 24 hours. The omission of 
Fromexan and the administration of 
multiple injections of water soluble 
Vitamin K (30 mg. intramuscularly 
every 4 hours) caused the bleeding to 
subside. In 2 patients ecchymotic areas 
were noted about the sites where blood 
was drawn for the daily prothrombin 
determinations during a period when 
the prothrombin times were reported 
as “no clot’. This appeared to be an- 
other sign to be considered in seeking 
clinical evidence of anticoagulant toxi- 
city. Thirteen patients with extremely 
prolonged prothrombin times (“no 
clot’) at some time in the study had no 
evidence of hemorrhagic tendencies. 
Nausea and vomiting soon after ad- 
ministration of Tromexan were occa- 
sionally observed. 

Case Reports. One patient received 
Tromexan despite a moderate degree 
of renal insufficiency and developed 
toxic hemorrhagic tendencies. The 
following is a brief summary of the 


Case 26. J. MeG., a 63-vear old white 


nale, was admitted with acute embolization 
f the left poplite al artery of 2 days’ dura- 
tion and arteriosclerotic heart disease with 


mild congestive failure. In view of the pa- 
tient’s poor condition and the 2-day delay in 
hospitalization, the surgical service was hesi- 
tant in doing an embolectomy and advised 
conservative the rapy 

Che laboratory studies disclosed the follow- 
ing: urinalysis 3 + albumin, many white 
blood cells, moderate red blood cells, casts 
ind pus clumps. The blood urea nitrogen was 
53 mg. per 100 cc. The hemogram was with- 
in normal limits except for a white blood 
count of 20,250 

Since the patient's condition was desperate, 
inticoagulant therapy was instituted despite 
the renal insufficiency as estimated by the 
urinalysis and the nitrogen retention. Follow- 
ing an initial administration of 1,500 mg. of 


fromexan, the prothrombin time rose to 27 


seconds (control 14 seconds, Thromboplastin 
A) within 24 hours. A second dose of 900 


ANTICOAGULANT, TROMEXAN 681 


mg. was administered resulting in an inability 
to form a clot in the prothrombin time deter- 
minations for 3 consecutive days. On the 7th 
day after the first administration of Tromexan 
the prothrombin time gradually decreased to 
normal levels. Three days after the initial 
dose of Tromexan the patient developed 
epistaxis, a watery stool containing blood 
and an increase in microscopic hematuria 
The blood urea nitrogen at this time had in- 
creased to 122 mg. per 100 cc. Dry gangrene 
with demarcation developed and on the 7th 
day a mid-thigh amputation was performed 


This illustrates one of the most im- 
portant contraindications to anticoagu- 
lant therapy: namely, renal insuffici- 
enev and failure. The toxic manifesta- 
tions are clearly illustrated by the 
epistaxis, bloody stool, and an increase 
in microscopic hematuria. 

The following brief case reports 
have been included to illustrate a few 
of the problems which were encoun- 
tered during anticoagulant therapy. 

Case 25. T. D., a 67-year old white male, 
was admitted with diabetes mellitus and gan- 
grene of the right foot necessitating a mid- 
thigh amputation. The diabetes was well con- 
trolled and the blood sugar remained within 
the range of estimated normal throughout the 
hospital course. Postoperatively, the patient 
developed showers of small pulmonary em- 
boli. Tromexan was instituted with an initial 
dose of 1,500 mg. Subsequent daily dosages 
ranged between 1,200 and 2,700 mg. with 
absolutely no significant change in prothrom- 
bin time from the patient’s initial control. A 
total of 26,300 mg. was administered in 17 
days, or an average of 1,550 mg. daily. The 
patient recovered completely and was dis- 
charged on the 61st hospital day. 


The above case illustrates the occur- 
rence of unusual resistance to Tromex- 
an. Whether this was due to poor ab- 
sorption, improper utilization, exces- 
sively rapid excretion of the prepara- 
tion or due to some unusual metabolic 
disturbance remains unknown. 


Case 16. S. P., a 67-year old white male, 
was admitted with an acute myocardial in- 
farction. Repository heparin and Tromexan 
were administered upon admission. At the 
beginning of the 5th week of treatment after 
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UU m ot Trome Xan had been ViIven, result 
ig in a | hrombin time of 28 seconds 
ontrol 15 seconds Phromboplastin \ a 


tooth was extracted because of severe oral 


pain Dental service contemplated 
marked hemorrhage after extraction becauss 
t extensive calcareous deposits around the 
teeth at the yum line, After the extraction 
slight oozing of blood occurred for 12 hours 
lromexan was discontinued and no signs of 
| leeding were note d ifter 94 hours. whe li the 
pac king was removed, The prothrombin time 
returned to pretreatment levels within 24 
ours 


This case illustrates several points: 


the rapidity of Tromexan excretion, 
2) The 


time 


rapid return of prothrombin 
to normal after discontinuance of 
therapy and 3) bleeding due to factors 
other than hypoprothrombinemia 

TROMEXAN. This 
corroborates the reports which have ap 


literature, namely, that 


Discussion. study 
peared in the 
Tromexan is more soluble. more read- 


ily absorbed, excreted more rapidly, 
than 


13. The metabolic route 


and less toxic other dicoumarin 
preparations 
of excretion of the drug is still under 
Investigation’. 


Kubik. 


pharmacology of Tromexan, adminis- 


Reinis and studying the 
tered a single dose ot 900 me. In pa- 
tients who responded well a measur- 
} 


ible prolongation of the prothrombin 


time occurred within 1 or 2 hours. 
maximum in 24 to 48 
Burke and Wright, in their 
studies of 24 normal individuals who 
received a single dose of 1.500 to 1.800 


mg. of 


reaching 


hours 


lromexan, were unable to show 
the 
prothrombin time in 6 hours; however, 
with undilute plasma, the prothrombin 
time was prolonged consistently and 

reached a level of 20 to 30 
undilute ) in 24 hours. Follow- 
ing the single administration, the pro- 


an appreciable prolongation of 


uniformly 
seconds 
thrombin time returned to normal 
within 48 to 60 hours?. 

Our experience with Tromexan has 


indicated that the majority of patients 
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will require an initial dose of 1.500 to 
1,800 mg., 
6 times that of Dicumarol 


which is approximately 5 to 
in order to 
elevate the prothrombin time to thera 
peutic levels in 24 hours. Lower dos 
ages ranging from 900 to 1200 mg. will 
usually lessei 


cause a response, In 


ho mstance were the rapeutic ke vels 
reached in 24 hours 

In the management of patients under 
with Tromexan, daily 


treatment pro 


thrombin determinations are essential 
This is especially true in the first 7 days 
of therapy when wide fluctuations of 
the prothrombin time occur. Similar ob 

have been made by 
and Barker et al.'. After the 
tluctuation of 
noted, but 


cumulative phe nomena were found at 


servations 
Solomon!® 


first ¥ davs less pro 


thrombin times was mild 


some time during therapy in 15 cases 
single 


daily dose ap 
peared to be satisfactorv in most in 


of this study. 


stances: however in those cases in 
which marked individual idiosyncrasies 
to the 


denced by 


drug were observed as evi 
continuous irregularities in 
the prothrombin times divided dose 
Occa 


individual 


schedules may be preferable 
sionally a highly resistant 
will be encountered Case 25. T. D 
The 


when needed will frequently upset the 


Omission of a single daily dose 
entire schedule due to the rapid clis 
sipation of the hypoprothrombinemi 
thera- 


2% times the normal 


effect. In general, an arbitrary 


peutic level of 2 to 


control prothrombin time (28 to 45 


seconds tor whole plasma ) Was Con 
sidered adequate. 

The major contraindications to di 
coumarin preparations, including Tro 


mexan, are diseases 


hepatic dvsfunction, renal insufficiency 


hemorrhagic 


and failure, severe vitamin deficiency 


and cachectic states, toxic-infectious 


syndromes, menstruation, ulcerating o1 
granulomatous lesions, bacterial endo- 


carditis, preoperative and postopera- 
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tive 


conditions, and 
prospective surgery. The drug should 
be used cautiously in patients with 
proved cerebral embolism and throm- 


ne 
\eurosurgical 


bosis. All other possible causes for 
cerebral vascular accidents, such as 
head injuries, should be ruled out 


betore instituting this type of therapy. 
Phe 


served in this study were those related 


major toxic manifestations ob- 


to bleeding phenomena, especially 
microscopic hematuria, but no serious 
hemorrhage occurred. The hemorrhagic 
tendencies encountered during anti- 
coagulant therapy in all probability do 
not ce 


bine 


pend only on hypoprothrom- 
rhirteen cases were observed 
in which no clot formed during pro- 
thrombin time determinations and vet 
no bleeding phenomena occurred. 
Other factors in the blood coagulation 


tractility 


n. such as local capillary con- 
platelet count and_ stability. 
vitamin © 


plasma levels, fibrinogen 


levels, blood calcium levels, and other 
unknown factors in the blood coagu- 
lation mav all be closely 


concerned in those cases with bleeding 


mechanism, 


te nce nmcies 
the ideal 
has certain advantages 


Tromexan, although not 


inticoagulant 
and disadvantages when compared to 
other The 


dicoumarin preparations. 


greatest advantage in this study ap- 
pears to be the low incidence of toxi- 
citv observed and the rapid excretion 


of the drug. No deaths occurred which 
could be attributed to Tromexan. This 
is in sharp contrast to our experience 
ind the experience of others®. We have 
comparable 


personally observed in a 


number of patients 2 fatalities directly 
ittributed to Dicumarol toxicitv. Both 
deaths due to 


rhage 


hemor- 
retroperitoneal 
hemorrhage and the other a mediastinal 


were massive 


one being a 
hemorrhage. 

The disadvantage of the 
preparation was the marked fluctuation 


greatest 
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of the daily prothrombin times and the 
resultant inability to maintain individ- 
ual cases at constant therapeutic levels. 

ViramMin K. The value of an agent 
which will combat the hemorrhagic 
phenomena occasionally observed dur- 
ing anticoagulant therapy without 
necessitating the use of blood or plasma 
is self-evident when one considers the 
added dangers of homologous serum 
jaundice which may be encountered. 

A review of the literature shows that 
various authors have placed emphasis 
on the superiority of one or another of 
the parenteral Vitamin K preparations® 
‘1011 Tn this study 2 proprietary water 
soluble Vitamin K preparations were 
utilized. Our results in a limited num- 
ber of selected at random re- 
vealed that the water soluble prepara- 
tions definitely decreased prothrombin 
tire in seconds in those cases with nor- 
mal hepatic and renal function. Vita- 
min K appears to compete with Tro- 
mexan in those patients receiving both 
drugs simultaneously. However, if a 
sufficient amount of Vitamin K is ad- 
ministered, the Vitamin K overcomes 
the effect of the dicoumarin prepara- 
tion and a decrease in prothrombin time 
in seconds results. These observations 
are in agreement with those of Burke 
and Wright®, who noted a return of 
prothrombin time to normal limits in 12 
hours after administration of water solu- 
ble Vitamin K, and also with those of 
Barker et al.', who noted lowering of 
prothrombin time after 16 to 20 hours 
with water soluble preparations of Vita- 
min K. Further studies on this phase 
of anticoagulant therapy are indicated, 
inasmuch as the rapidity of Tromexan 
excretion and destruction must be 
taken into account in evaluating the 
effectiveness of any Vitamin K prepara- 
tion. 

Despite the apparent effectiveness 
of water soluble Vitamin K. if the 
hemorrhagic tendencies are not con- 


cases 
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trolled rapidly by adequate doses of the 
preparation given intravenously, one 
should not hesitate to administer fresh 
ly citrated whole blood or fresh plasma 

PROTHROMBIN Tiates. The efficiency 
and safety of any course of anticoagu- 
lant therapy depends to a great extent 
on a reliable method of performing and 
reporting prothrombin time. 

Early in the study it became appar- 
ent that the reporting of prothrombin 
time on a percentage basis, as com 
puted from a curve constructed by 
plotting serial plasma dilutions against 
prothrombin time in seconds, was not 
as accurate as the direct comparison ot 
the prothrombin time in seconds of 
the patient to that of a standard control 
performed at the same time. The result 
ant curves (Fig. 1) are based on ave1 
ages which have a wide latitude and 
are dependent on the thromboplastic 
substances utilized. Although plotted 
curves are similar in contour to those 
of both thromboplastin substances em- 
ploved in this study, they are not iden 
tical and inaccuracies are inevitably 
introduced. At times it may be noted 
that the curves of each preparation 
may cross each other or coincide at 
Various points 

The concept of inaccuracies in con- 
version of seconds to © is in agreement 
with the observations of Overman. 
Sorenson, and Wright!!, who are of the 
opinion that “the conversion of pro- 
thrombin time in seconds to percentage 
prothrombin is not a valid manipula- 
tion and only confuses the considera- 
tion of the problem.” Shapiro and 
Weiner'* also prefer to report the pro- 
thrombin time in seconds. 

Furthermore, it was noted that the 
simplest techniques used in performing 
the prothrombin time determinations 
gave, in general, the most accurate 
results. Thromboplastin A gave uni- 


form control levels and less variations 


in prothrombin time in patients under 


treatment than did Thromboplastin B. 
This could best be explained by less 
error in laboratory technique when 
Thromboplastin A was used as well as 
rigid standardization of the prepara- 
tion. 

TROMEXAN AND DicuMaro.. This 
study was not intended to be a com- 
parative one as to the efficacy of Tro 
mexan and Dicumarol. However, be 
tween 1949 and 1951 a comparable 
number of patients was treated with 
Dicumarol under similar conditions 
with the exception of prothrombin time 
determinations, which were performed 
with other thromboplastic substances 
Phis omission makes a strict compara 
tive study of the 2 preparations impos 
sible. 

From our experience with Tromexan 
and Dicumarol the following factors 
are evident: 

1. Both medications give cumulative 
phenomena; however, these effects are 
dissipated more rapidly in those pa 
tients receiving Tromexan either when 
the drug is omitted or when water 
soluble vitamin K preparations are ad- 
ministered. 

2. Maintenance of therapeutic levels 
was more difficult in patients receiving 
Tromexan, but these effects were over- 
shadowed bv the relative safety of the 
drug. 

3. Macroscopic and microscopic 
hematuria was observed more frequent- 
lv it 


dicoumarolized patients. Two 
fatalities occurred in patients treated 
with Dicoumarol. 

Patients receiving Tromexan. at- 
tained therapeutic prothrombin time 
levels more rapidly than those patients 
receiving Dicumarol 

The conclusion reached, after weigh- 
ing the above factors, is that Tromexan 
appeared to be a safer and in many 
respects a more advantageous prepara- 
tion than Dicumarol. However, it is 
emphasized that at present there is no 
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ideal anticoagulant, and many consid- 
both the clinical and 
standpoints must be 


erations trom 
the laboratory 
evaluated before an anticoagulant 
preparation is chosen. 

Summary. 1. A study of 50 cases 
treated with the anticoagulant Tro- 
mexan is reported. 

The optimal initial dose of Tro- 
mexan Which resulted in therapeutic 
levels of prothrombin time within 24 
hours was found to be 1,500 to 1,800 
mg. Subsequent daily doses ranging 
from 300 to 900 mg. depended on the 
patients response to the drug as evi- 
denced by daily prothrombin time 
determinations. It is advocated that the 
prothrombin time be reported in  sec- 
onds with the control time and prepa- 
rather than as a 
percentage of normal prothrombin ac- 
tivity. 

3. No manifestations 


were noted in this study. Microscopic 


ration used noted, 


serious toxic 


hematuria was observed in S€ of the 


ANTICOAGULANT, TROMEXAN 


GSD 


cases treated. Ecchymotic areas at the 
site of blood withdrawal for daily pro- 
thrombin time determinations were ob- 
served to be a readily detectable clini- 
cal sign of toxicity. 

Intravenously or intramuscularly 
administered water soluble vitamin K 
preparations appear to combat effec- 
tively the hypoprothrombinemic effects 
of Tromexan. 

5. Tromexan appeared to be a safer 
and in many respects a more advanta- 
geous preparation than Dicumarol. 

6. From the above studies it is con- 
cluded that Tromexan is a drug which 
can be administered safely provided 
accurate daily prothrombin time deter- 
minations are performed, although it 
must be understood that marked daily 
fluctuations of the prothrombin time 
are to be expected despite careful regu- 
lation of the preparation. The impor- 
tance of reliable thromboplastic sub- 
stances such as Thromboplastin A_ is 
emphasized. 


Phe authors are indebted to Dr. Murray W. Shulman, Assistant Pathologist of the Newark 


City Hospital, for his aid in the 
helpful criticisms and instruction. They 
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problems encountered in this study 
are also indebted to the technicians of the Hematology 
Newark City Hospital; to the entire 
hospital who referred to them cases for anticoagulant therapy; and to Dr. William T. 
Neil Stasilli, Medical Director and Statistician, respectively, of the Chilcott Labora- 
ion of the Maltine Company. The latter prepared Figs. 1 and 2. 


as well as his many 


attending and house staff of the 
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ALTHOUGH gelatin solutions were 


first administered intravenously — in 


IS97, by Dastre and Floresco, in an at 


tempt to increase the coagulability of 


this sub- 


the blood after hemorrhage 
stance was soon abandoned because of 
the unsatisfactory preparations then 
More thorough and detailed 


investigations had to await the devel 


ay ailable 


opment of bette! phy sico-chemical and 


bacteriologic methods which made it 


~ 


possible to prepare pure stable. sterile 


solutions for intravenous use. During 
the past decade, and particularly dur- 
ing the war years, numerous investiga- 
tors published reports on experimental 
animals and on clinical subjects. Most 
ot these 


establishing the value of gelatin solu- 


studies were directed toward 


tions as a substitute for plasma, espe- 
cially in hemorrhagic shock. The con- 
that 
intravenously, have a def 
inite, though limited 


the blood 


shock from hemorrhage or burns, and 


sensus is gelatin solutions, ad- 


ministered 
usefulness in re- 
acute 


storing volume in 


merit clinical consideration as an im 
mediate emergency treatment in such 
cases. Studies to determine the value 


of gelatin as a nutritional agent in 
cases of malnutrition and hypoprotein 
emia have yielded far less conclusive 
findings. There is also still considerabk 
discrepancy in reported findings and 
opinion as to the retention and excr 


tion of gelatin following intravenous 
injection. 

The present study was undertaken 
with the hope of assembling some data 
that might be useful and helpful in 
some of these 


clarifying probl ms 


However, the results are not nearly so 
definitive as would be desirable. Even 
though the findings do not permit clear 
cut conclusions regarding the metabo 
lism of gelatin, it seems worth while 
to report the data in detail, so they 
mav be available to others who may 
be interested in a similar research.* 


The this 


administer a 10% solution of gelatin to 


purpose of study was to 


patients chronically ill with malnutri- 


* Formerly Chief Resident in Medicine, Cleveland City Hospital 


+ All the laboratory tests were mad 
and reliable, after check of 


proved most accurate in her hands 


a comparative 


( 686 


numerous 


by the same téchnician, who is extremely well trained 


methods, with selection of those that 
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tion, liver dysfunction, and edema, and 
to determine its retention in the blood 
stream and its excretion in the urine 
over a 48-hour period, with the hope 
of clucidating the indications for its 
use and its clinical value in supportive 
treatment as a substitute for whole 
blood on \pproximately half 


the patients studied had hepatic dis- 


plasma 
ease, and a particular point of the in- 
vestigation was to ascertain the effect 
of gelatin in patients with ascites and 


ec hal 
Materials and Methods. Twenty-four pa 
tients with various chronic diseases, includ 
hepat disease irteriosclerosis, malnu 
trition, pulmonary affections and renal dis 
CASE ived an intravenous injection of 
S00 f a 10% solution of gelatin pre 
pared from beef bone collagen. | 
I} | before the infusion was carried 


ut eacl patient was subjected to the fol 
lowit laboratorv tests hemoglobin deter- 
iInatior hematocrit, total protein in the 


with the albumin and globulin 


fracti nonprotein nitrogen, blood volume, 

br Iphalein retention, and the cephalin 

lation test. After the infusion, total pro 

nprotein nitrogen, hemoglobin and 

{ is well as determinations of the 

the blood and urine and measure 

ne volume were made at the con 

f the injection, and 6, 24, and 48 

Determinations of the blood vol 

bromsulphalein retention, and cephalin- 

lesterol flocculation were made immediate 

ft he injection. Protein in the urine 

was determined in 3 patients with evidence 

I il d we (Cases 8, 23, and 24). De- 

ation of sedimentation rates was 

ted ice all investigators have reported 

in increase in sedimentation of erythrocytes 

following the parenteral administration of 

elatin 

Tanot method!7 was used in the de- 

termination of gelatin in the blood and 

urine. Nitrogen was determined according 

to the micro-kjeldahl method described by 
Hiller, Plazin and Van Slvke!!. The sep 
tion of nonprotein nitrogen from ge 


ind protein nitrogen was performed accord- 
to the Little and Wells*!, 


proce dure of 


+ The elatin 


tests were not completed in one case. 


was used in the determina 

Barker's! urea method was 
employed. Other procedures used were: blood 
volume, Mitshe and Cohen**; bromsulphalein 
flocculation 


Howe's method 


tion of globulin!4 


Gaebler’: cephalin cholesterol 


Results. The results of these studies 
are shown in detail in Tables 1 to 6. 
The findings are, for the most part. 
negative, and do not furnish the intor- 
mation we were seeking regarding the 
metabolism of gelatin injected into the 
blood stream. There was no change 
that can be interpreted as significant 
in the total blood protein, nonprotein 
nitrogen, or in the liver function, as in- 
dicated by 
and the cephalin-cholesterol floecula- 
tion tests. There were some changes in 
the urea clearance before and after the 
gelatin injections, but the significance 
of these is difficult to evaluate; in some 
instances there was an increase and in 


bromsulphalein retention 


others a decrease. 

The gelatin apparently disappeared 
rapidly from the blood, with only small 
amounts (0.1 gm. per 100 ce. or less ) 
remaining at the end of 48 hours. The 
gelatin disappeared rapidly from the 
urine, too, with no measurable quan- 
tity detected 48 hours after the injec- 
tion, in the majority of cases. The aver- 
age total excretion in the urine during 


the first 24 hours in 23 cases® was 14.4 


gm., with the largest amount 20.5 gm. 
and the lowest 7.6 and 7.9 gm., re- 
spectively. The high value was ob- 


tained in a case of cirrhosis and pul- 
monary emphysema (Case 21). One of 
the patients with the lowest excretion 
during the first 24 hours had diabetic 
neurepathy with edema (probably ow- 
ing to kidney damage) and the other 
had kidney disease with edema. It is 

‘sting to note that in these 2 pa- 

s (Case 8 and Case 23) and one 


used in this study was furnished by the Upjohn Company of Kalamazoo, 


’ 
| 
Michigar 
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M \l 

\ 

\l 

M 

1) 

( \l 

\l 

\l 

, 

\l 

1 

\l 

prob. | 

( \l 

| \I 

\ 

Pa 

\ \I 

Ml 
other (Case 24) with diabetes and in yond this period. There has been some 
tercapillarv glomerulonephrosis with speculation that gelatin may re 
edema, the excretion of gelatin in the tained in the liver, but if so, it does 
urine at the conclusion of the injection not produce any change in liver func 
was low and increased during the 48- tion as shown by the tests of brom 
hour period of study, while in the other — sulphalein retention and cephalin-cho 
cases there was a progressive decrease lesterol flocculation. The evidence of 


the highest 


the end of 24 hours. In the last 2 cases 


with amount excreted at 


with kidney disease) there was also 
relatively high excretion at the end of 
tS hours 

Since the total amount of gelatin ex- 
the 18 hours 


less than one-third the quantity of 50 


.4 and 6.2 gm., respectively. 


creted in urine in was 


gm. which was injected, the evidence 
indicates that two-thirds, or more, of 
the gelatin is retained by the body be- 


this study would suggest that the gel 
atin is probably stored in other tis 
sues. 

in the 
hematocrit at the end of the injection 


There was usually a decrease 


and 6 hours afterward, with a return 

to the pre-injection level at 24 and 

18 hours. 
The blood 


showed an increase in both plasma vol- 
ume and total volume in all but one 


volume determinations 


$ 
OSS 
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mediately after the injection, 


CAs 
as would be expected Urine volumes 
were increased after 24 hours in prac- 
tically all the 


joritv, the diuresis apparently was suf- 


cases, and in the ma 
ficient to be of clinical significance. The 
volume 
in the patients with edema 
(Cases 8, 23, 24). It was 
patients with cir- 
and ascites. Unfortunately, the 
patients were not weighed on the days 
succeeding the injection, so this check 
available in evaluating the sig- 


increase in urine was most 


striking 
of renal origin 
less prominent in 
rhosis 


is not 


NONPROTEIN NEPROGEN AND UREA CLEARANCE IN 
TION OF GELATIN 


GELATIN SOLUTION ONO 


24 PATIENTS 
INTRAVENOUSLY 


Urea 
Ret { 

iS 

Patient tive 

ou a8 
24 second week 

| 12 (standard 

lo 

16 

i) 

l 

25 

$6 

26 

233 

i) 

SS (maxim 

7 

+1 57 (maximal 
51 


nificance of the increased urine output 

Most of the patients felt that they 
the 
injection of the gelatin. This improve- 


were subjectively improved after 
ment was particularly striking in Case 
24. This patient, who had diabetic 
glomerular intercapillary sclerosis, dem- 
onstrated such an encouraging re- 
sponse to the initial injection that 4 
additional infusions were given on suc- 


ceeding davs. The urine volume was 


determined 24 hours after each injec- 
tion and showed 2850, 1520, 1540, and 


~ 


HEMOGLOBIN 


pe 


6 


6 


OC 


BLOOD GELATIN AND 


Blood Gelatin 
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AND HEMATOCRIT 
OF GELATIN 


URINE GELATIN 


2 


PATIENTS 
INTRAVENOUSLY 


PATIENTS 
INTRAVENOUSLY 


None 
None 
None 
None 
None 


None 
None 
3.4 


690 
AGIVEN 500 OF A T 
GIVEN 500 CC. OF A 10 SOLU TI 
H ym. 100 Hematoe 
( ky 6 24 48 Before End 6 24 tS hy 
“4 +7 
) I4.0 14.5 15.4 15.4 t+ 42 5 ++ ++ 
9 15.4 13.6 14.1 t+ 37 +0) 
0 11.2 11.8 12.0 12.4 32 36 
6 8 12.0 14.1 14.1 13.2 iS 35 9 1) 
7 t done Not done 
10 t done Not done 
1] t dol Not done 
12 11.6 12 12.0 12.4 | 
13 9 0 | 10.1] 10.5 32 29 
14 9.4 S 4 10 - 9.4 28 26 20 
15 14.05 12.0 14 14.5 14.5 
16 16.8 13.6 14 14.9 14.9 
17 14.1 1S 14.0 14.6 $1.5 $205 +2 
IS 4 4 4 4 20 5 mo 
19 0 6.7 9 4 24.5 21 20) 28 
20) 16.4 15.4 15 14.5 16.4 17 $3 
21 14] 13.2 13 14.1 $2.5 10.5 
44 12.8 11.2 10.9 11.2 11.2 $2.3 
23 6.7 0) 10.1 1] 285 2] 29 5 
8 4 7.4 9 0 9 0 9 0 27 28 Is 27 2% 
00 CC. OF A 100, GELATIN SOLUTION 
per 100 « Urine Gelati 
6 ho 24 hy t8 hy 6 / / 
10 0.9 0.5 0.28 5.4 5.4 2.0 
) 0.89 0.56 0.16 2.1 14.8 
; 0 69 0 4 0.25 O11 10.9 6.7 1.8 None 
0.8 0.53 0.3 0.15 5.5 10.5 0.5 None 
} 0.49 0.3 0.18 0.05 t 9 to None None 
6 0.56 0.35 0 08 0.08 5 5 None 
0.838 0.49 0.28 0.18 9 7 9 
8 0.88 0.65 0.39 0.2 1.3 2.0 t 4 2.0 
9 0.6 0.38 0.22 0.09 7.2 7.4 0.9 Nom 
10 0.69 0.42 0.2 0.05 7.5 ca 1.8 0.3 
1] 0.47 0.32 0.15 0.04 2.5 3.5 i.9 
12 0.9 0.57 0.29 0.1 8.0 7.6 0.5 
13 0.63 0.42 0.16 0 04 5.0 $.5 ae 
14 0.51 0.25 0.11 0.02 9.2 5.0 1.0 
15 0.74 0.48 0.2 0.07 7 5.5 9 
16 0.67 0.45 0.25 0. 12 S 8 6.9 1.7 
17 0.438 0.2 0.06 None 8.6 5.0 2 9 
18 0.6 0.388 0.2 0.07 10.0 3.4 0.9 
19 0.8 0.54 0). 22 0.12 a7 1 6 3.8 
20 0.55 0.29 0.11 None 6.6 $+ 8 1.0 
| 0.79 0.46 0.2 7.8 3.9 
22 0.79 0.44 0.25 0.1 8.2 3.3 2.5 
23 0.7 0.5 0.36 0.25 0.9 l 8.6 
24 0.52 0.39 0.22 0.12 1.8 | 0 8 (0 @2 
7 


Comment. Although the number of 
patients studied was too small and the 
data obtained were too equivocal to 
permit any sweeping conclusions, the 
findings of this study tend to confirm 
and extend the observations of Koop 
and his collaborators*!:*3.*4 as to the ef- 
fect of gelatin solutions on patients 
with edema and ascites. This group 
from the University of Pe nnsylv ania has 
reported that in their experience the 
diuretic effect of gelatin is most pro- 
nounced in patients with nephrosis. 
They have some response, 
though not a consistent one, in pa- 
tients with ascites, and very little ef- 


observed 
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rABLI URINE AND BLOOD VOLUMES AND LIVER FUNCTION TESTS IN 24 PATIENTS GIVEN 500 cc 
OF A 10% GELATIN SOLUTION INTRAVENOUSLY 
Blood V ce Bromsulphalein Cephalin 
Before { fter Retention Floeculation 
( I hr y he hr Pla 1 Blood Plasma Blood Be ore {fter Before After 
OOO 1620 TO 2 Unsuccessful 2 
260) 
1250 1030 2030 1232 910 Negative Negative 
7) 10 1220 2148 3056 is! Negaiive Negative 
1230 H55S8 409 7054 34 3+ 
S15 LISS 2777 14N0 $2350 6508 ) 7 Negative 2+* 
ta) 
70 1475 Not done Negative Negative 
70 1070 1210 3019 iS9 36SS 6304 6 Not done 
0 220 WO Not done Not done Not done 
Oo x) 1450 Not done Not done Not done 
0) 6SO0 Not successful (sample lost 6 Negative 
140 Not done 32 3 Negative Negative 
SOO) OSS 9122 $404 6073 17 lt $+ 3+ 
10 670 1654 $122 O35 12 2+ 
2 70 72: 2777 5667 4230 7421 465 $7 wi 3+ 
Ta0 770 7207 123208 $580 7642 23 lt + 34+ 
1H) 3695 275 3695 5204 IS 34 34 
0 3122 4135 $052 27 it) Negative Negative 
O74: 4001 412 13 13 3+ 2+ 
25 2511 4367 2251 16 2+ 
OSS 1935 6 l Negative Negative 
ow 040 2550 3801 5316 143 S77 2 Negative Negative 
0 2300 2550 4494 6 6433 8354 l l Negative 
Neg 1 week after gelatin injection 
# De evidently in error 
PABLE 6. URINE PROTEIN IN 38 PATIENTS WITH EDEMA OF RENAL ORIGIN 
GIVEN 500 CC. OF A 10°, GELATIN SOLUTION INTRAVENOUSLY 
(ase 8 Case 23 Case 24 
rive rine rine l rine Urine Urine 
Volume Protein Volume Protein Volume Protein 
ce. gm. ee. gm. ce. qm. 
Kind 240 2.1 $30 1.4 365 is 
6 hr 250 2.5 700 3.3 550 1.4 
24 hi 1570 14.0 940 6.0 2300 8.0 
$8 hr 1475 11.3 2550 v4 2550 6.2 
L115 1165 ce. after 48 hours) on fect in patients with nephritis. Koop’s 
these occasions. studies and those reported here sug- 


gest that additional investigation of 
the possible role of gelatin in producing 
diuresis in certain types of cases, par- 
ticularly those with hypoproteinemia, 
may be desirable. Experiments with 
gelatins of various molecular weights 
and in varying concentrations should 
be tried to determine, if possible, the 
best preparation for this purpose. 
Koop”! found that the large molecular 
gelatin produces greater diuresis than 
the gelatin of small molecular type. 

In our studies, we used a more con- 
centrated solution, 10%, than the ma- 
jority of other workers have employed. 
Most of them have administered solu- 


HOV 


tions containing 4 to 6% of gelatin. 
the higher concentration we used may 
possibly account for the apparently 
greater retention of gelatin by the pa 
tients in our series. The amount of 
gelatin they excreted in the urine dur- 
ing the first 48 hours was less than that 
observed by some other authors. The 
total amount excreted in the urine dur- 
ing the first 45 hours has been reported 
to be as high as SO%, whereas in our 
patents 30% or less was recovered in 
the urine during a similar period. 

Discussion. The numerous investiga 
tions that have been made on the in- 
travenous use of gelatin have estab- 
lished some facts about this substance 
and have resulted in the production of 
refined, non-toxic products which ar 
safe tor clinical administration. Never- 
theless, numerous questions remain un- 
answered as to the utilization and ex- 
cretion of gelatin in man and concern- 
ing the indications for its use in the 
treatment of patients, and the optimal 
technique of administration. 

The major portion of the studies 
published during the last 10 years have 
dealt with experiments on animals? 
ly on the control of hemorrhagic shock 
This experimental work has been done 
chiefly by teams of investigators at re- 


search centers, such as Princeton Uni- 


versity!*4 University of Louisville® 
26,25 Bowman Gray Medical 
University of Roches- 
ter** University of Pennsylvania?! 


=4,.36 Michael Reese Hospital Chi 
Northwestern University 
Medical School'® and the University of 
Chicago*'5, 
These experiments have demonstrated 
conclusively the value of gelatin solu- 
tions in restoring the circulating blood 
volume and in controlling the symptoms 


9,15,18,26-28, 33,34,36 


of hemorrhagic and 
other types of shock’®.*°-42-43, Various 


types of gelatin in varying concentra- 
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tions have been used in these experi 
ments, but all, excepting a 2% solution 
proved effective in restoration of blood 
pressure and blood volume Ihh animals 
suffering from shock. There is general 
agreement that gelatin solutions are 
more effective than saline and glucose 
solutions for this purpose, but some- 
what inferior to plasma or whole blood. 
The Princeton group has reported that 
intermittent administration over a 7 o1 
S hour period was more eflective than 


a single large infusion!’ 


In experi- 
menting with gelatin preparations of 
various molecular weights, Knoefel and 
Lehmann”’ found that the retention of 


vs varies with the 


gelatin in normal d 
molecular weight, but does not increase 
markedly with molecular weights above 
50,000. The fraction of injected gelatin 
excreted in the urine during the first 4 
hours varies inversely with the molec- 
ular weight. Those who have experi- 
mented with solutions of varying con- 
centrations usually report gre ater reten- 
tion of gelatin with more concentrated 
solutions (6 to 10! than with those 
less than 
Brunschwig and his collaborators® 

onducted experimental studies of nitro- 
gen balance in dogs maintained on a 
low protein diet, to determine the possi- 
ble nutritive value of intravenous gela- 
tin. Daily injec tions of 150 to 250 cc. of 
a 10% gelatin solution were adminis- 
tered for several davs, followed by a 
period of observation without gelatin 
injections. In 3 of 4 dogs, nitrogen bal- 
ance was maintained after cessation of 
gelatin injections, suggesting that all 
the gelatin was not immediately ex- 
creted. One dog refused to eat after the 
7-day period of gelatin injections and 
went into marked negative nitrogen bal- 
ance. An increase in nonprotein nitro- 
gen was noted following the injections. 
\ similar finding was reported in ex- 
periments by Janota and her collabora- 
tors'’. In 6 patients with advanced car- 
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cinomatosis to whom Brunschwig, Cor- 
bin and Johnston* gave gelatin intra- 
there was an increase in urea 
nitrogen excretion during and/or fol- 
lowing the injections. In a later report 


venously, 


on the clinical use of gelatin iy 
Brunschwig and Nichols* re ported 1 
patients. In 17 patients re- 
ceiving one injection of 400 to $00 cc. 
of S© gelatin solution, there was appre- 
ciabl gelatin in 11 and 
little or no retention in 6. In 6 patients 
daily injections, 
retention of gelatin in 
of the ge latin was re- 
and 60 to 75% was recovered in 
The relative amount retained 
was approximately the same, whether | 
or 8 daily injections were made. 
{nother experiment on the nutrition- 
al value of was re- 
Miller 
and Whipple** on dogs that were both 
and hypoproteinemic (doubly 
The conc ‘luded that gel: itin 
given by vein to such dogs gives no im- 


sults on 23 


retention of 


there was some 
all: 40 to 434 
tained 


repei ated 


the urine. 


gelatin solutions 


ported by Robscheit-Robbins, 
anemit 


deple ted 


mediate toxic re sponse and no anaphy- 
lactoid may contribute 
something to the building of new hemo- 
globin 


reactions and 
Gelatin 
weeks 
usually 
inhibition 
of blood protein production, signs of 
weight and 
even death. Gelatin given by vein for 2 
(total 1 to 3 gm. per kg.) 
any recognizable ab- 
but dogs vary greatly in 
their individual response. Some may 
tolerate a total of 7 gm. per kg. without 
significant disturbance and others may 
intoxicated by 2 to 3 gm. 


and plasma protein. 


given by vein during 1 or 2 
total 3 to 17 per kg. ) 


causes serious disturbances: 


gm 


intoxication, much loss, 
to 3 davs 


may not cause 


normalities. 


be seriously 


per kg. There is no way of predicting 
which animal will be less tolerant. 
Where the gelatin by vein inflicts its 


but these authors 
feel that the disturbance of blood pro- 
tein implicates the liver. Gelatin of 


damage is not clear, 


GELATIN SOLUTION 
smaller molecular weight proved no 
less toxic than standard gelatin. The 
final conclusion of this study was that 
gelatin by mouth may contribute to, 
but ci annot alone support, the produc- 
tion of new hemoglobin and plasma 
protein. The implications are that when 
clinical the 
carefully con- 


gelatin is used in cases 
amount given should be 
trolled. 

There is gene ‘ral agreement that prop- 
erly prepared itin in appropriate 
dosage for intravenous use and 
has no anaphylactic effect. In some of 
the work reported, there has been some 
complaint of thrombosis at the site of 
but this has been attributed 
largely to the preservatives used. This 
difficulty corrected in the 
material prepared more recently. The 
increased sedimentation of ery throcytes 
and the tendency to pseudo-: agglutina- 


is sate 


injection, 


has bee nh 


gelatin infusions have 
been quite consistently cited. To over- 
come the practical difficulties involved 
in this phenomenon, Koop and Bullitt?” 


tion caused by 


described a method for eliminating 
pseudo-agglutination in typing and 
Cross- matching of blood, followi ing 


gelatin infusions. 

The intravenous 
gelatin®? 41.44 like the 
experimental work, have been directed 
largely toward the treatment of shock 
trauma, 


clinical studies on 
12,16,21,23-25,32 


from hemorrhage, and burns®: 


16.25.37. gelatin infusions have been con- 
sistently endorsed as a substitute for 
plasma for emergency use in these con- 
ditions. Considerable interest has been 
shown also in the possible use of intra- 
venous gelatin solutions as supportive 
treatment in debilitated and under- 
nourished patients being subjected to 
surgical or medical 
32,39,41,44 The consensus is that gelatin 
solutions have some value in these con- 
ditions, but the results reported are not 


entirely consistent. 


] 

| 
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The laboratory studies on the etlect 
on the blood proteins are somewhat at 
variance in the published reports. Some 
patients apparently show a_ positive 
nitrogen balance when gelatin is ad- 

ministered intravenously as a nutrition- 


al source, and others do not. The effect 
on the serum proteins is not entirely 
clear, though it seems quite generally 
accepted that there is a decrease in the 
concentration after the administration 
of gelatin. This effect was not observed 
in our laboratory studies. The immedi 
ate increase in blood volume after gela- 
tin injections has been noted in all the 
experimental and clinical studies, with 
a corresponding decrease in the hema 
tocrit. Ihe evidence regarding the re- 
tention of gelatin, as indicated by the 
excretion in the urine, is most confus 
ing. The amounts excreted during the 
first 48 hours seem to vary from 25 to 
SO%. As already mentioned, the reten- 
tion of gelatin in the body evidently is 
influenced by the molecular weight of 
the gelatin, the concentration of the 
solution, and the metabolic and clinical 
condition of the individual to whom it 
is administered. 

The diuretic effect of gelatin solu- 
tions has not received much attention 
in the literature, although the results 
In a tew cases reported by Koop and 
his co-workers!" and in the series re- 
ported here suggest that such prepara- 
tions may have some clinical value for 
this purpose, especially in cases of 
nephrotic edema. <An_ experimental 
study on normal dogs reported by 
Bridger et al.* also called attention to 
the diuretic effect of a 6% solution of 
gelatin. These findings would seem to 
indicate that additional studies along 
this line, with careful selection of cases. 
might prove fruitful from a clinical 
standpoint. The relationship of the type 
and concentration of the gelatin used 
to the amount retained by the body, 
and also the relationship of these fac- 


tors to the diuretic effect in cases of 
edema of various types, need to be 
further investigated. It is almost im- 
possible at present to compare the re 
sults reported by different workers, be 
cause of the lack of standardization or 
uniformity in the preparations and con- 
centrations used in different investiga 
tions, both experimental and clinical 

Summary and Conclusions. Twenty 
four patients with non-surgical condi 
tions, more than half of them with evi 
dence of liver damage, received a single 
injection of 500 cc. of a 10% solution of 
gelatin intravenously. One patient 
Case 24) also received 4 subsequent 
infusions of the same amount. Detailed 
laboratory studies, including total pro 
teins, nonprotein nitrogen, urea clear- 
ance, hemoglobin, hematocrit, urine 
volume, blood volume, bromsulphalein 
retention and cephalin-cholesterol floc 
culation tests, were performed before 
and after the injections of gelatin. The 
gelatin in the blood and urine was also 
determined at intervals over a 48-hour 
period. 

The findings showed no significant 
changes following the administration 
of 50 gm. of gelatin in a 10% solution 
except for an immediate increase in 
blood volume and a decrease in the 
hematocrit, and an increase in urine 
volume 24 to 48 hours after the injec 
tion. The increase in urinary output 
was greatest in patients with edema of 
renal origin and less striking in those 
with ascites owing to liver disease \p- 
proximately 25 to 30% of the gelatin ad- 
ministered was excreted in the urine 
during the first 24 hours. Excepting in 
3 patients with nephrotic edema, no ap- 
preciable quantity of gelatin was found 
in the urine at the end of 48 hours, and 
only minute amounts remained in the 
plasma. 

The principal positive conclusion to 
be drawn from this investigation is that 
it indicates the need for additional stud- 
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ies as to the metabolism of gelatin in seem to offer a worthwhile field for 
patients with various clinical condi- special study, with additional experi- 
tions. Administration of gelatin solu- mentation on optimal methods to be 
tion to patients with nephrosis would used in such treatment. 
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THE FALLOPIAN TUBES 


By FRANK B. M.D. 


Gonorrhea. The introduction of anti- 
hiotics into gynecological therapy has 
affected the 
importance of inflammations of 
the Fallopian tubes. Not many vears 
igo the literature was_ replete with 
articles dealing with such topics as 
the proper timing of operations for 


considerably incidence 


and 


tubal inflammations and as to how 
radical such operations should 
These papers dealt, of course, with 


the management of advanced inflam- 
matory which was one of the 
most common ailments in gynecolog- 
ical practice. The use of heat has 
alwavs been advocated as a treatment 
in such cases, at first, merely in the 
form of hot douches. Later various me- 
chanical invented to 
keep constant prolonged heat in the 
pelvis, either by means of circulating 
hot water or by various electrical 
modalities. With the introduction of 
the sulfa drugs, gonorrhea was con- 
trolled better than by any previous 
therapy and, in turn, the antibiotics 


disease 


gadgets were 


have largely superseded chemotherapy. 
The result has been that by quickly 
curing lower genital infections, inflam- 
matory diseases of the tubes have be- 
relatively rare and mav_ soon 
join such museum pieces as empyemas 
and mastoid infections. 

IncipeNce. This does not mean that 
gonorrhea has disappeared; indeed. 
Peters'® states that it is still the most 
prevalent communicable 
this country. Her opinion is based on 
studies made upon 2,832 natients in 
a gynecological clinic of a Kaiser ship- 
vard emploving 23.000 women. She 
found that in 13.8% of all new gyneco- 


disease in 


logical cases bacteriologically proved 
gonorrheal infection was present. An 
analvsis of their complaints shows that 
a large percentage of the patients pre- 
sented symptoms which are not usually 
mentioned as, or suspected of, being 
characteristic of gonorrhea. Almost 
one-fourth of the patients presented 
themselves with menstrual difficulties, 
which could easily have led to the 
( 697 ) 
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wrong diagnosis if bacteriologic studies 
had not irregulai 
bleeding and prolonged bleeding are 
often the 
tious process, it is possible that some 
changes the 
The frequent 
plained of 


been made. Since 


only indication of the infec- 


occur in endometrium. 


most symptom com- 
was abdominal pain, but 


took 


dence over the most widely quoted 


menstrual disturbances prece- 
triad of symptoms: urinary frequency 
and and vaginal 
She that it 


make bacteriological studies of women 


urgency discharge. 


believes is important to 


even in th presence of bleeding, in 


order to prevent the tragedies of 
chronic gonorrhea. 

Driacnosis. King’? emphasizes that 
the responsibility of making a diag- 
nosis of gonorrhea or ruling it out in 
an adult one for 


female is a serious 


anv doctor, because of the social, legal, 
health has 
6.100 and 3,200 


cultures in the diagnosis of 598 cases. 


and public aspects. He 


studied over smears 


\ single smear missed 59% and a single 
38% of the infected cases, but 


and 


0.2%. The culture proved 1.7 times as 


culture 


} smears 3} cultures missed only 
accurate 
but no accurate than the smeai 
for the detection of treatment failures 
Therefore in making this important 


diagnosis, he proposes that in order to 


is the smear for diagnosis 


more 


rule out gonorrhea a minimum of 8 
smears and 3 cultures, all negative, 
should be obtained, while to deter- 
mine a cure, a succession of smears 


and cultures over a period of 2 months 
should all be negative. 
TREATMENT. Although 
are the preferred agents for treatment 
at the present time, it might be of 
passing interest to recall the great im- 
provement in theranv which the suLFA 
DRUGS Whereas formerly 
gonorrhea was treated largelv bv local 
ipplications for with 
doubtful Grun- 


antibiotics 


achieved. 


periods 
Strauss and 


long 
results 


MEDICAI 
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stein*’ reported a great saving in time 
and effort by the use of 


Their series of 615 women consisted 


sulfathiazole 


of prostitutes under arrest during wat 
time. With a LO-day 
tion local 


course of medica 


without treatment the re 
those times 
{8S patients who completed 


and 


sults were remarkable for 
Of the 


treatment were discharged after 
t consecutive negative smears and 3 
negative cultures, 441 (904° were 


negative atte the first course ol sulta 
failures. of which 
after the second 


raising the 


thiazole and 47 wer 
12 became negative 
course of treatment 
to 98.9% 

With the advent of 


particularly since its cost has become 


Cures 


PENICILLIN, and 


negligible, chemotherapy has_ largely 
should be 


idvanced cases of 


been discarded. It remem 
bered that in some 
pelvic inflammation it may be difficult 
the 


whether gonococcal 


to determine etiological agent 
streptococeal or 
colon organisms. In such peni 
be ineffectual, and the re 
Kohlerman, Snider 


and Schlingman?* on the 


cillin may 
port of Stevenson 
use of chlor 
amphenicol is worth noting. Thev have 
treated 
with sulfadiazine, penicillin, and strep 


pelvic inflammatory disease 
combina 


results for the 
most part. but there was a certain 


tomvcin, either alone or in 


tion, with satisfactory 


number of which responded 
poorly or not at all. Of 21 
this 


therapy. there was no response in 16 


cases 
patients 


receiving preliminary antibiotic 


cases, the response was poor in 3 and 
the response was good in 2, whereas 
only 3 patients failed to respond ade 


auately to chloramphenicol therapy. 
The failure was due in 2 cases to the 


fact that the pathogenic bacteria were 


outside the antibiotic snectrum 
chloramphenicol. and in the third pa- 
tient to inability to administer the 


agent effectivelv. The bacteria usuallv 


present. often mixed. were Escherichia 
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nonhemolytic and 
Thus it may be 
gonococcus may 


infecting 


coli, streptococci, 
\erobacte acrogenes., 
although the 
original 


seen that 
be the 


Varlous 


organism, 
may be present 
inflammatory disease is 
well established. 


organisms 
when pe lvic 
The clinical response 
to CHLORAMPHENICOL therapy consisted 
in marked symptomatic improvement, 
within 48 hours, rapid disap- 
pearance of the peritonitis, and sub- 
anatomic regression of the 
tubo-ovarian inflammatory masses, the 
patients being ready for the oa see 
tory laparotomy within 3 to 4 weeks 
on the Women who had large 


usually 


seque nit 


average. 
treated so effec- 
tively with chloramphenicol that pos- 
terior colpotomy, with drainage of the 


pels 1c abscesse Ss were 


abscess was not necessary. 


The SURGICAL TREATMENT OF SAL- 


has 


PINGITIS assume! secondary 
position. As prev iously siated, the cura- 
bility of lower genital infection has 
greatly decreased the number of cases 


which progress to the salpingitis stage, 
and of that do, relatively few 
will require operation. In an effort to 
as much tissue as_ possible 
when operation is necessary, Falk and 
Weitzner® over 10 stated 
that practically every case of primary 
infection of the 


those 
COonSeTVe 
ye ars 


ago 


gonorrheal tube can 


be cured if 


re-infection can be pre- 
vented. As a result of their studies 
they reached 5 conclusions: 1) that 
when a patient had a complete Oc- 


at the uterine end of the tube, 
tubal infection did not recur and pus 


clusion 


did not collect in the tubes; 2) that 
the uterus was the necessary avenue 
through which the infection reached 


the tubes from the cervix and external 
genitalia; 3) 
of the 


fection from the 


that even in the presence 
uterus, a totai absence of in- 
internal os downward 
re-infection; 4) that the 
tube cured of infection did not re-in- 
fect itself, 5) that salpingitis did not 


prevented 


develop in those patients in whom the 
connection between the uterine cavity 
and the tubes had broken, in 
spite of a gonorrheal infection of the 
lower genitals. Based on these findings 
they suggested that resection of the 
tubes at the uterine ends carries a 
minimum surgical risk, and that if it 
will clear the condition and prevent 
re-infection, it should be the method 
They stated that tubal re- 
section is indicated in those patients 
who have had repeated attacks of sal- 
pingitis covering a period of 1 year 
with a relative disability fe ‘this 
time. They should history of 
sterility during this period and on 
vaginal examination should show per- 
sistent palpable masses. After the ab- 
domen is opened the condition of the 
ovaries is the deciding factor as to the 
type of operation to be performed. If 
an Ovarian abscess or cyst is found, 
the tube and ovary are removed; but 
if no ovarian lesion is found, resection 
of the tube may be done, leaving the 
ovary alone. 

A recent evaluation of Falk’s pro- 
cedure has been presented by Freed 
and Kimbrough® based on 62 cases 
with clinical relief in 95%. Three pa- 
tients later developed severe gonor- 
rhea of the lower genital tract but none 
of these developed any evidence of 
salpingitis and no subsequent opera- 
tive procedures were necessary in any 
They consider the procedure 
simple and safe and have found that 
the generous use of antibiotics will de- 
crease the preoperative hospitalization. 
The technique of the operation as 
originally described by Falk is quite 
simple. A figure- of-eight stitch is in- 
serted in the uterine horn, proximal 
to a hemostat placed on the uterine 
end of the tube. A V-shaped excision 
of the uterine end of the tube is care- 
fully made so as not to injure the 
underlying ovarian branch of the uter- 


been 


of choice. 


give a 


case. 
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ine artery. The proximal end of the 
tube is then freed from its mesosalpinx 
by cutting the mesosalpinx close to 
the tube for a distance of about 1 cm. 
is then tied 
and a ligature is applied to the cut 
end of the 


moved. 


rhe figure-of-eight suture 


tube and the hemostat re- 
The long end of this suture is 
threaded on a needle which is passed 
through the posterior wall of the uterus 
below the round ligament of the ovary 
and tied. This automatically causes the 
cut the tube to be inverted 
under the tube itself. The 
the 
carried out on the other side. 


end of 
Same pro- 


cedure under same conditions is 


the 
course and treatment of genital tuber- 


fuberculosis. In reviewing 


ulosis 
Keller 


alwavs 


at the University of Freiburg, 
that this 


an important one since 


states disease has 


been 
the first monograph on the subject was 
published there by Hegar in 1886. The 
disease is a secondary one and occurs 
most frequently after pulmonary tuber- 
culosis. The route of extension may be 
hematogenous, lymphogenous, or by 


The 


commonest 


continuity. 
the 
origin, while the lvmph route is rare. 
Although the 
genital possibility, it is 


direct hematogenous 


route is method of 
primary tuberculosis of 
organs is a 
extremely rare and then oftenest in- 
volves the external genitalia. The usual 
site of the 
the patients are mostly between 20 and 


30 vears ot 


disease is in the tube and 


age. 
Dracnosis. The diagnosis cannot be 
based on any specific symptom. The 
patients complain of a drawing and 
sticking the 


but the amount of pain has no relation- 


pain in lower abdomen, 
ship to the size of the mass, since often 
a large mass will cause very little dis- 
comfort. Two-thirds of the cases have 
no menstrual because the 
itself is seldom the site of the 
disease. The general physical condition 
in most cases is only slightly disturbed. 


svmptoms, 
ovary 
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The tuberculin test is of little value in 
the diagnosis. often of 
much value, since two-thirds of the 


patients have a history of. tuberculosis 


The history is 


themselves or in their family and a 
similar number show a_ tuberculous 
lesion elsewhere in the body. Three- 


fourths of the patients are sterile. In 
many cases the diagnosis can only be 
made at operation or by histological 
examination of the removed specimen. 

Procnosis. The prognosis depends 
on the extent of the disease. In one 
type the disease is well localized and 
runs a chronic course with a low-grade 
fever and few symptoms and the prog 
how- 
with 


septic temperature and marked effect 


nosis is good. In the other type 


ever, there is a stormy course 
on the general health with a bad prog- 
nosis. If there is advanced tuberculosis 
in other organs, the prognosis depends 
on that of the primary focus 
TREATMENT. The 


mended is exploratory laparotomy in 


treatment recom- 
all suspicious cases It ascites is pres- 


ent, it is drained. If the adhesions are 


not too dense, the involved organs 
usually the tubes, are removed. The 
ovaries are seldom removed, as they 


involved. Roentgen therapy 


are rarely 
may be given either after operation 
the 


dosage should be smail, since a castra- 


or as a primary treatment, and 


tion dose is necessary only in the few 
cases in which there is extensive hem- 
orrhage. In some cases only conserva- 
tive measures to build up the general 
health mav be used. In this series, 19 
patients were operated upon with 15 
cures, 10 patients were treated only 
with Roentgen therapy with only 3 
cures, while among 9 patients treated 
by general conservative measures there 
were no cures. 

Goodall’ agrees that pelvic tuber- 
culosis is essentially a descending dis- 
ease and states that not a single un- 


doubted case of ascending infection has 
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ever been presented. Even in women 
married to men with genital tuberculo- 
sis, implantation of the disease through 
intercourse been proved. 
When the tubercle bacilli have reached 
the peritoneal cavity, 


has never 
condi- 
tions may develop: 1) general tubercu- 
lar peritonitis, 2) slight cryptic local 
pelvic tuberculosis, or 3) non-reactive 
invasion of the peritoneal cavity. In 
the diffuse tuberculous peritonitis, the 
usually 


one of 3 


abundant 
in the pelvic region, and become more 


tubercles are most 
ascends in 
hig peritonitis 

1 the dry type 
there may be no abdom- 
the 
e joined by a buttery 


sparsely s scattered as 
the 


may be 


one 
peritoneal c avity. 
drv or moist. 


inal cavity because surfaces of the 
various organs al 
exudate. 

Goodall is of the opinion that this 
tvpe of peritonitis practically always 
heals and that the 
domen should be closed as soon as the 
While it is not easy 
to make the diagnosis before operation, 
the attack of 
peritonitis confirmed as_ tu- 
should be given due 


spontane ‘ously ab- 


diagnosis is made. 
history of a previous 
whether 
berculous or not. 
consideration. If the patient is a virgin, 
other septic processes are practically 
ruled out, but endometriosis cannot be 
The history of a recent abor- 
almost rules out tuberculosis and 
the presumption 
would be that the pelvic process is a 
one. He believes that surgical 
reatment of pelvic 


excluded 
tion 
endometriosis, and 
septic 
tuberculosis is 
rarely justifiable if the diagnosis is cer- 
Exploratory operation is merely 

diagnostic procedure, and maninula- 
tion should 


tain. 


ease as soon as the diag- 
nosis has been confirmed. He empha- 
sizes that 3 diseases produce adhesions 
a class bv themselves: 
tuberculosis. malignancy, and 
In all other types of 
lines of cleavage are 
and one can outline 


which are in 
namely 
endometriosis. 
the 
found, 


adhesions 


readily 
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each organ by blunt hand dissection, 
but not in these 3 diseases, in which 
the lines of cleavage disappear and 
organs become inse parably 
fused. If one persists in separating such 
structures, especially if intestines are 
involved, fistulae readily develop. Prior 
to operation a clinical di: ignostic aid 
may be the local heat to the 
pelvis; this usually helps chronic in- 
flammatory disease but nearly always 
renders a patient more 
le has never regretted 
diagnostic 


use of 


tuberculous 
uncomfortable. 
a conservati\ operation, 
but surgical enucleation has given him 
many sad exeriences. 

A statistical study of this disease has 
been made by Auerbach?, who re ports 
that in 


females having tuberculosis, 


571 consecutive autopsies in 
52 showed 


tuberculosis of the genital organs. The 
tubes were involved 49 times, the 
uterus 29 times, the ovaries 15 times, 


and the vagina twice. The involvement 


of the tubes was bilateral 46 cases. 
the abdominal ends being first and 
most extensively involved. all 


infection was hematogenous, 
the the early 
stages of the disease the size, shape, 
and form of the tubes were not altered, 
but as the process progressed, the 
thicker and softer and 
on cross section were almost entirely 
The process begins with the 
development of foci in the wall of the 
tube, which perforates into the lumen 
and spreads to the remainder of the 


cases the 


usually from lungs. In 


tubes became 


cCaseous, 


tube. Auerbach emphasizes that pri- 
marv tuberculosis was not present in 
anv of his cases and he doubts its 


eccurrence. 

The emplovment of irradiation ther- 
apv bv means of Roentgen-ravs in this 
disease is discussed by Camnbell*, who 
states that the production of a tempo- 
rary or permanent castration conserves 
the patient’s blood and raises her re- 
sistance, which may be important to 
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the anemic patient, especially since 
tuberculous women are often unfavor1 
ably affected by their menses. The 
dosage which he has used is not large 
enough to affect the white blood cells 
He states that it is a well known fact 
that Roentgen rays do stimulate the 
production of young fibroblasts, so im 
portant in the conversion of tubercles 
into fibrous tissue. The rays are also 
useful in reducing secondary inflam 
mation and infection, and this is im 
portant in the healing of a tuberculous 
process. In his work he has found no 
evidence that fistulae, dissemination of 
the tuberculous process intestinal ob 
struction, and perforation of a viscus 
are serious complications of Roentgen 
ray therapy. On the contrary, excellent 
results were obtained; but the treat 
ment should never be given unless the 
diagnosis has been definitely estab 
lished, usually by some exploratory 
procedure 

Since streptomycin has been found 
of value in the treatment of some 
forms of tuberculosis, it is logical that 
it should be tried in gynecological 
tuberculosis. Sered, Falls and Zummo”" 
report 16 patients with genitoperiton 
eal tuberculosis who were subjected 
to streptomycin therapy for 6 to 8 
weeks, then operated upon and given 
another 3-week course of the drug. 
While one patient was receiving 2 gm 
of streptomvcin daily, vestibular svmp- 
toms developed which subsided with 
the reduction of the dose to 1 gm. per 
day All subsequent patients were 
given the same dosage in the form of 
0.5 gm. twice dailv. During the pre- 
operative period of clinical observa- 
tion, while receiving streptomvcin. all 
patients showed some improvement 
and the technical difficulties at opera- 
tion were less formidable. The onlv 
complication was in 1 patient who 
became streptomvecin-fast subse- 
quently died, having developed a spon- 
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taneous ileostomy 2 weeks before he: 
death. They consider streptomycin a 
valuable adjunct in the treatment of 
this disease. 

Actinomycosis. In a report from the 
Mavo Clinic, Paalman, Dockerty, and 
Mussev!® state that actinomvcosis of 
the tubes is one of the less common 
diseases of these organs, and in the 
past the outcome of such involvement 
has not been encouraging. However 
the advent of chemothe rapy has mark 
edly changed the prognosis. The caus 
ative organism is a delicate, thermo 
labile, anerobic fungus named Actino 
myces bovis, and there are 2 views 
as to its mode of entry into the body 
Supporters of the exogenous route cite 
cases giving a history of chewing raw 


grain or grass and 


CASES Wh whi h 
barbs of grain have been found in the 
lesions. The bulk of evidence supports 
the endogenous route since Actino 
mvces are norma! inhabitants of the 
mouth and intestinal tract. In the pel 
vis the disease is usually restricted 
to the tubes and ovaries. Th well 
known resistance of the pelvic peri 
toneum and the tendency toward local- 
ization of infections in this area may 
account for the early seemingly benign 
course and protracted illness without 
more frequent evidence of early gen 
eralized peritonitis 

As a rule, a granulomatous tubo 
ovarian mass is seen adherent to sur- 
rounding structures, varying size 
from a walnut to tumors filling the 
entire lower abdomen. Such masses 
are greenish white or vellow, soft, fri- 
able, fluctuant and elastic, but occa- 
sionally mav be hard. The surface may 
be smooth or roughened, most often 
has a moth-eaten appearance and pus 
mav exude from the tumor. On cross 
section cavities of various sizes and 
shapes are seen; these are filled with 
pus of varving color in a meshed net- 
work of milky-white to grayish-black 


| 
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connective tissue. The disease spreads 
by direct extension or by way ot the 
blood stream, rarely by the lymphatic 
route. Usually the lesions progress pe- 
ripherally, producing adhesions to, and 
ubscesses — of contiguous — structures, 
which eventually rupture spontaneous- 
ly to the surface with the production of 
sinuses. The organism is capable of 
invading bone as well as soft tissue. 

The early symptoms and course of 
this disease simulate pelvic inflamma- 
tory disease of other types, and when 
more acute, may resemble appendici- 
tis. The diagnosis is usually made by 
microscopic study of the material re- 
moved at operation or by culture. The 
early symptoms of pelvic pain, vomit- 
ng and fever, and the presence of a 
mass in the abdomen or pelvis do not 
lead to a positive diagnosis, since these 
signs are more often associated with 
lvic inflammatory disease of other 
causation. The possibility of actino- 
mycosis should be kept in mind when 
medical treatment fails, especially if 
the sedimentation rate remains high. 
Microsc ypically the colonies are dith- 
cult to find, and repeated sections 
should be made when the lesion is 
granulomatous and on section reveals 
multiple abscesses. 

lhe treatment of this disease is both 
medical and surgical, with radical re- 
moval of all diseased tissue as the 
ideal. Although iodides and Roentgen 
ray therapy still are of value, the use 
of sulfonamides and penicillin in large 
doses for long periods gives the best 
results. In spite of radical surgical 
treatment and chemotherapy, the prog- 
nosis still must be regarded as serious. 

Salpingitis Isthmica Nodosa. An in- 
teresting pathological condition which 
was described about 60 years ago un- 
der the above title is one in which 
thickened areas appear in the tubes. 
chiefly in the isthmic portions. For 
manv vears these nodules w ere thought 
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to be of an inflammatory nature, con- 


sistil ot nests of glandular tissue, 


sometimes connected with the lumen 

Schenken and Burns?! have made a 
study and classification of such lesions 
and suggest that the nests of epithe- 
lium which appear to be inclusions are, 
in reality, diverticula. Their study was 
based upon 329 nodules in the walls of 
Fallopian tubes of 208 patients, in 
which SL.7% of the nodules were due 
to diverticula of tubal epithelium alone 
or in association with acute or chronic 
inflammatory lesions. In 11.2% of the 
nodules there were inflammatory lesions 
without diverticulosis; 6.7% were due 
to endometriosis, and 0.3% were due 
to metastatic carcinoma of the endo- 
metrium. 

The pathogenesis of the most com- 
mon lesion, diverticulosis, is of great 
interest, since the frequent association 
of inflammatory processes with the di- 
verticula suggests that inflammation 
is an etiologically related lesion. This 
view is supported by other workers 
who have described epithelialization 
of the cavities of abscesses which have 
ruptured into the lumen of the tube 
It is also possible that deep ulcers ot 
the mucosal surface mav allow the 
epithelium to gain access to the mus- 
cular coat. From an anatomic stand- 
point the absence of a muscularis mu- 
cosae in the tube makes the muscular 
coat more accessible to invasion by 
the tubal epithelium. Once the epi- 
thelium is established in the muscular 
coat, whatever the means of invasion 
may be, it apparently proliferates slow- 
lv and invades the muscular tissue 
widely. In addition, muscular contrac- 
tions of the tube may tend to push the 
acini between the muscle fibres, and it 
is also possible that evclic hormonal 
influences may cause proliferation of 
the epithelium. 

Carcinoma. Primary carcinoma of 
the Fallopian tube is a rare condition, 


| 


accounting for only Ll out of every 625 
carcinomas of the female genital tract 
in the experience of Lofgren and Dock 
erty'® of the Mavo Clinic. They state 
that for the most part it is a disease 
of the menopause and has not been 
reported in’ prepuberal years. Symp 
toms are insidious in onset with vag 
inal discharge, pelvic pain, and ab 
dominal tumor as cardinal symptoms 
which, however, rarely lead to a cor 
rect preoperative diagnosis. The evo 
lution of the disease is more rapid 
than is indicated by its symptomatol 
ogy, and the majority of patients dem 


lesions of doubttul resect 


onstrate 
ability at the time of operation The 
appearance of the lesion is sometimes 
deceiving, since it may mimic closely 
familiar tubal conditions of an inflam 
matorv nature; therefore every dis 
tended tube should be opened before 

is removed from the operating room. 

Whenever carcinoma is found, re 
gardless of any degree of apparent 
encapsulation it should be treated by 
otal abdominal hysterectomy with bi 
lateral salpingo-oophorectomy, in ad 
dition to removal of any discernibly 
involved regional lymphatic nodes and 
peritoneal implants, and postopera- 
tive Roentgen th rapy should be given 
In spite of these measures the number 
of 5-vear cures is disappointingly small. 
They state that pathologists who ar 
unfamiliar with the condition will 
often have difficulty in establishing 
the primary nature of the lesion and 
should remember that the tubes are 
frequently involved in metastasis from 
ovarian and uterine sources. 

While the foregoing report is that 
pathologists. it should be correlated 
with that of clinicians Judd and Mas- 
son!? of the same clinic. They agree 
that because of the rarity of the con- 
dition and the lack of a clear-cut clini- 
cal picture, the diagnosis is seldom 
made _ before operation, but certain 
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symptoms and signs may lead to cor 
rect’ diagnosis if they are properly 
evaluated. They believe that the most 
common symptom of primary carci 
noma of the tubes is leukorrhea, which 
may be serous or scrosanguineous, and 
usually has an offensive odor. If curet 


tage is performed, the endometrium 


usually is found to be normal or atro 
phic for the malignant lesion rarely 
spreads to the endometrium. Pain in 
the lowe portion of the abdomen or 
pelvis is another symptom frequently 
encountered, usually appearing much 
earlier in this condition than in other 
malignant lesions in this region. The 
pain is usually not severe, but there 
mav be an intermittent ¢ ramplike pain 
Periods of relief are associated with 
a gushing vaginal flow, the so-called 
“hydrops tubae profluens.. It is be 
lieved that the pain is associated with 
distention of and accumulation in the 
tube, and when the discharge is ex 
pressed from the tube, relief is ob 
tained. Irregularity of the menstrual 
cevcle completes the triad of symptoms 
most commonly encountered in_ this 
disease. Metrorrhagia is the most com 
mon menstrual variant, but since this 
disease occurs in the menopausal age 
group the significance of this abnor 
mal bleeding may not be fully eval- 
uated. The significant finding on pelvic 
examination is a tumor in the adnexal 
region which can be palpated in nearly 
SO% of the cases. 

At the Free Hospital for Women in 
Boston the incidence of primary tubal 
cancer is nearly twice as great as at 
the Mavo Clinic according to Hu, Tay 
mor, and Hertig'’, who report on 12 
cases out of 3,878 primary malignant 
lesions of the female genital tract. 
Sterility was associated in 27% of the 
cases, but vaginal discharge was the 
most common symptom. Other com- 
mon signs and symptoms were pain, 
tumor mass, menstrual inrregularities, 
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postmenopausal bleeding, but they 
did find that ° 
fluens a characteristic 


not ‘hydrops tubal pro- 


Was symptom, 
lhey believe there is a fairly consistent 
histologic al grad- 
the well diflere n- 


tiated papillary forms having 


correlation between 


ing and prognosis, 
good 
prognosis, although the 5-year survival 


ot thie 


belie 


The ‘y also 
fol- 


treatment 


entire series Was 10%. 
that 


lowed by 


radical hyste rectomy 
irradiation is the 
of choice. 


Tubal Patency Tests. For many vears 


the patency of the tubes has been 
tested by either the use of a gaseous 
or liquid medium, and undoubtedly 


information has been 
in this manner. In evaluating 
tests Miller’? warns otf 


dangers and mentions the 


much valuable 
obtained 
such some of 
the 
indications to the performance of these 
diagnostic procedures. 

[he most important contraindication 
is the presence of genital tract infec- 
tion. He that most morbidity 
following tube testing :esults from fail- 
ure to incom- 
pletely subsided salpingitis. Since sat- 
genital infec- 
tion is not always possible at the initial 
visit, it is seldom wise to perform the 
at that time. Pregnancy 
vious contraindication; knowl- 
the and re- 


pelvic examination just before 


contra- 


states 


recognize cervicitis or 


istactory evaluation of 


is an ob- 


test 


edge of menstrual history 


peated 


the test is important. 
While has been extensively used 
as a testing medium, it should never 


be used since most of the deaths which 
have been reported following insuf- 
Hation were the result of air embolism. 
The test may be done at any time dur- 
ing the but most in- 


vestigators preter the week after men- 


menstrual cycle, 


struation. Uterotubal insufflation, using 
gas, and uterosalpingography, using 


liquid, have been looked upon as com- 
petitive whereas’ they 
should be considered as complemen- 


procedures, 
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tary, one supplementing the other. He 


believes that insufllation should be 
the initial test and that it will give 
all the information needed in the ma- 


jority ot cases. 
U TEROSALPINGOGRAPHY. 


For doubtful 


cases and _ those presenting detinite 
evidence of nonpatency, he preters 
uterosalpingogr aphy with its visual 


proof of tube status and better eval- 
uation when salpingostomy is to be 
done. Such operation, however, should 
not be until several checks tor 
tubal patency have been made, since 
spontaneous restoration of tubal con- 
tinuity occasionally occurs. Both types 
of tests have a therapeutic as well as 
a diagnostic value, pregnancy 
often within a month or two 
after the test, probably due to the re- 
moval of a mucous plug or the dis- 
ruption of adhesions which may have 
sufficient to interfere with the 
migration of the ovum. 

In the performance of hysterosalpin- 
gography, both aqueous and oily media 
have each type has 
certain advantages and disadvantages 
A comparative study of the 
200 subjects has been re- 
ported by Brown, Jennings, and Brad- 


done 


since 


occurs 


be ‘cn 


been used and 


various 
media in 


burv®, who found that the absorption 
of radiopaque material from the peri- 
toneal cavity after such tests varied 
from 25 to 45 minutes with aqueous 
media, to 3 to 6 months with the 
iodized oils. They summarize their 


study by stating that iodized oils have 
the advantage of giving dense shadows 
and duration 
or days after injection), during which 
time Roentgen-ray films can be taken, 
but they have the disadvantages ot re- 
tention of the oil for months, transient 
acute peritoneal reaction, and the de- 
velopment of oil retention cysts with 
foreign-body granulomas and oil em- 
boli. On the other hand, aqueous media 
have the advantages of rapid absorp- 


longer (several hours 
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tion and renal excretion, easy physical 
handling, elimination of retention cysts 
and emboli, and of giving satisfactory 
media 
the 
rapidity of absorption, which require 


taken 


Injection 


shadows. However, aqueous 


have certain limitations due to 
films to be within 10 
atter the 
permitting too rapid peritoneal spill, 
overshadowing the tubal outlines. On 
the whole the 


aqueous agents to be preterable. 


minutes 


and low. viscosity, 


they have found 


DECKER Test. A simple technique 
to test tubal patency has been de- 
scribed by Decker® which takes ad 


vantage of the negative intraperitoneal 
pressure when the patient is in the 
knee After the patient 


is placed in such position 


chest position 
the peri 
neum is elevated with a Sims specu 


The 


tenaculum and painted with an an 


lum Cervix Is grasped with a 


tiseptic, and a cannula or catheter is 
introduced into the uterus. Because of 
the negative intra-abdominal pressure, 


an immediate pneumoperitoneum 


sults if the tubes are patent. The 
amount of air entering the abdomen 
is usually about 150 to 300 ce. as 
demonstrated by Roentgen ray. The 


characteristic shoulder pain occurs on 
resumption of the sitting or standing 
He believes that this method 


has several advantages; very 


position 
few in- 
the air enters 
the 


patent, not spastic, and as a result of 


struments are needed. 


the abdomen only if tubes are 
negative pressure created beyond the 
distal end of the oviduct. The pressure 
within the and tube is 


uterus never 


elevated and the danger of air em- 
other acci- 
dents that result from high intrauter- 
ine or intratubal When a 
pneumoperitoneum following 


this procedure. at least one tube may 


bolism is reduced as are 
pressure. 
results 


be considered patulous. 
SPECK Another test for 
which has been described by 


TEST new 


patency 
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Speck ‘is based on the premise that 
pheaolsulfonphthale in is not. easily 


absorbed (if at all) from the normal 
vaginal mucosa, endocervix, endome- 
trium or endosalpinx, but is readily ab 
the 


Thus, if the tubes are patent, dye in 


sorbed trom peritoneal cavity. 
jected into the uterus will pass into 
the peritoneal cavity where it will be 
absorbed, carried to the kidneys, and 
excreted in the urine, which will turn 
pink or red when alkalinized. If the 
this 


and the urine will not 


tubes are closed will not occur, 


give a positive 
test. In performing the test, a cannula 
is placed in the vterine canal, as in the 
test 

fonphthalein 


and 6 mg 
diluted to 10 ce. 
chloride 
injected slowly into the uterine cavity 
If the tubes are 


tubal spasm, there will be some resist 


Rubin of phenolsul 
with 
sodium solution 


isotonic are 


closed, or if there is 
ance to the flow and the patient will 
complain of cramps, but if the tubes 
are patent and the injection is slow, 
there will be little resistance O1 discom 
fort. If there is any leakage around the 
obturator, it will be readily visible and 
will not interfere with the accuracy of 
the test. The cannula is removed at the 
end of 10 minutes. A tampon is placed 
in the vagina, the spe ulum and tena 
ind the bladder is 
catheterized. The urin« 


culum are removed 
is collected in 
a test tube to which a few drops of 107 
sodium hydroxide solution are added. 
If the urine turns pink or red, the tubes 
are considered patent. If the urine re 
mains clear, the patient is given a glass 
of water and 20 minutes later is re 
catheterized. If the 


clear after the addition of the sodium 


urine still remains 


hydroxide solution, the tubes are con- 
sidered closed. 

Rusin Test. In the performance of 
the Rubin test to determine the 
tency of the tubes, the average 
requires a pressure of 120 mm. of mer- 


pa- 


Case 


cury to open the tubes and then the 


4 & 
= Ex 
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falls to SO mm. For those who 
with 


| ressure 


are not too familiar variants in 
this procedure, it is well to remember 
the warning given some years ago by 
Goodall'’> that in some cases there is 
a preternaturally large lumen and in 
such cases an initial pressure of only 
{0 mm. of mercury is required to open 
the tube, after which the pressure falls 
to about 20 mm. He believed that this 
excessive permeability has direct 
clinical significance in exposing the 
pelvic cavity to either chemical or bac- 
terial invasion, and reported 4 cases of 
peritonitis following vaginal 
in 3 of which a bulb syringe 


( he al 
dour he 
was used, while in the fourth a foun- 
tain svringe was used. He tested 2 of 
these patients and found that the tubes 
were patulous to 50 mm. in one case 
and 40 mm. in the other. He had also 
seen several cases of pelvic infections 
in virgins in whom the tubes were ab- 
normally patulous. 

Tubal Sterilization. There is an old 
saving among gynecologists that there 
are two conditions for which a woman 
would sell her soul; one is to become 
pregnant and the other is not to be- 
Just as it is difficult to 


assure anv given woman that she will 


come pré gnant 


become pregnant, it is also impossible 
to be certain that pregnancy will not 
occur in spite of any operative pro- 


cedure that mav be done, except of 
course, removal of the uterus and both 
ovaries. When it is desired to sterilize 


woman, it is customary to perform 
tvpe of operation 
upon the tubes so that the ovum can- 
not be fertilized. Nature does not al- 
wavs agree with the ideas of the sur- 
there have been failures 
after everv tvpe of the dozens of pro- 
which have been advocated. 


some obstructing 


geon, and 


cedures 


Cresci, and Glass® have re- 
ported an almost incredible case of a 
vacinal delivery of a 6-months living 
child 4 years after a supravaginal hys- 
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terectomy. Such a must 
depend upon the formation of a fistu- 
lous tract between the vagina and the 
ovary. In performing a subtotal hyste- 
rectomy, it is common practise to at- 
tach the remaining adnexa to the 
cervical stump; thus the proximal end 
of the tube is adjacent to the cervical 
canal. 

TEMPORARY STERILIZATION. There 
may be cases in which it is desirable 
to produce temporary sterilization, 
with the idea that fertility could be 
restored, should conditions warrant it. 
The operation described by Aldridge’ 
in which the outer ends of the tubes 
are buried in peritoneal pockets would 
be of value in such cases. Temporary 
sterilization might be recommended for 


pregnancy 


a woman who, for reasons of her own, 
refuses permanent sterilization or who 
suffers from a chronic disease, such as 
tuberculosis, which  contraindicates 
pregnancy, but which might improve 
sufficiently at some future time to per- 
mit pregnancy. Usually, however, steri- 
lization is intended to be permanent 
and a tubal ligation is performed. 

TusaL Licatton. There are 2 main 
tvpes of tubal ligation which vary in 
minor details. The Madlener operation 
consists of crushing a loop of the mid- 
dle portion of the tube and then ligat- 
ing the crushed portion with a non- 
absorbable ligature. The Pomeroy pro- 
cedure differs from this in that the loop 
of tube is not crushed but merely 
ligated with absorbable ligature ma- 
terial, and the portion beyond the 
ligature is excised. 

Reporting on 233 sterilizations per- 
formed at the Sloane Hosvital for 
Women, New York, Knight!® states 
that after trving the Madlener and 
Pomeroy operations as well as cornual 
excision and segmental resection of 
the tubes, he found that the Pomeroy 
operation is a safe, simple, sure, and 
rapid procedure with 50% fewer fail- 
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ures than the Madlener ope ration, the 
latter being prone to the formation of 
i fistulous communication between th 
the ends of the tube as a result of the 
cutting through of the nonabsorbable 
ligature 

In a series of 1OL cases sterilized by 
the “fadlener operation at Johns Hop 
kins Hospital, there were 5 failures 
wccording to and of special 
interest is the fact that the are: 


itte mpted sterilization were recovered 


S of 


at the time of a second sterilizing oper 
ation from both tubes of 4 patients and 
from 1 tube in the other. Each area 
was serially sectioned to ascertain the 
reason for failure. One patient had a 
verv. early pregnancy at the time of 
the Madlener sterilization. In 2 in 
stances considerable regeneration of 
the tubal lumen occurred, so that the 
ligating suture must have been improp 
erlv tied or placed or slipped off the 
knuckle of tube. This error was bila 
teral in 1 case. In a fourth patient the 
tubal lumina were apparently com 
pletely obliterated, but eventually an 
ther lumen was reestablished on one 
side bv endosalningosis. In the fifth 
instance both tubal lumina re- 
placed by sear tissue but a small tubo 
peritoneal fistula developed as a result 
endosalpingosis. He believes the 
failures could be reduced by more 
careful adherence to the original tech- 
nique, 

Madlener stated that a dull clamp 
with a broad crushing area (9 mm.) 
is the only safe instrument to employ 
lo avoid breaking through the serosa 
while crushing the loop to paper thin- 
ness, the clamp must be applied 
squarely to a loop which is freely 
movable, lateral to the midpoint of the 
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tube and including a bit of mesosal 
pinx. 

ReESTCRATION OF Fertitiry. Some 
patients who have been sterilized by 
tubal ligation may desire to have thei 
fertility reestablished but would not 
care to undergo another abdominal op 
eration. It might be well to remember 
that the desired result has been accom 
plished in 5 cases by Rubin®® by means 
of insufflation with carbon dioxide at 
pressures below 160 mm. of mercury. 
The more recent the ligation. the less 
pressure is required to open the tubes 
Unless a portion of the tube has been 
resected, the artificially induced ob 
struction should vield to insufflation at 
a pressure of 200 mm. of mercury or 
less, but in experienced hands the pres 
sure may be increased to 250 mm. The 
flow is regulated at the rate of 1 ec. per 
second or slower, the pressure rise and 
pain reaction being observed. About 
100 ce. of gas is adequate and the pro 
cedure requires from 2 to 3 minutes 
at the first trial. If this fails, it can be 
repeated at suitable intervals. As_ to 
the manner in which insufflation opens 
the tubes, it has been noted that 
whether they have been previously 
crushed or not, the pathological change 
induced is localized at the poimt of 
ligation. A small fibrous band connects 
the severed ends of the tubal loop and 
the stricture is limited to a very thin 
segment of the endosalpinx and tubal 
serosa, in contrast to pathological stric 
tures, which occupy more extensive 
portions of the lumen of the tube. As 
the tubes that have been ligated were 
normal previous to the sterilizing op- 
eration, they remain normal except at 
the point of ligation. This renders the 
surgical structure vulnerable to intra- 
tubal pressure 


il 
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THe adrenal cortex of the human 
fetus is striking in its manner of de- 
velopment, differing from the common 
mode of organ growth in man. At birth, 
it is histologically unique, and under- 
goes rapid and profound changes in 
structure 
Available 
adrenal cortical function indicate dif- 
the infant and 
changes in the growing child, which 
are not entirely a function of body size. 
Physiologic 


methods for evaluating 


ferences in newborn 


variations in other organ 
and the growing 
child can be interpreted in the light of 
the adrenal state. 
Some such interpretations are specula- 


svstems of intants 


changing cortical 
tive at the moment; others are founded 
on experimental and clinical observa- 
tions. These individualities in the new- 
child warrant a 
correlation of early and recent data on 
the physiology of the adrenal cortex in 
early life 

The Fetal Cortex. The adrenal gland 
of the primate is one-third the size of 
the kidney, at birth. Within the first 
2 weeks of postnatal life, this organ 
loses one half of its weight. The birth 
weight is regained by the 12th year of 
life, and reaches a maximum - 
10) vears~”. 
(710 ) 


born and growing 
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In a study of 2,768 cases, Scammon"™ 
described the growth of the adrenal 


glands in man, as rapid beginning at 


the 3rd fetal month, the weight reach 
ing an average of 9.0 gm. at. birth. 
They diminish in size at birth, due to 


the degeneration of a large portion of 
the 


course of 


cortex, and follow an 


full 


double 


irregular 
maturity 
the 


increment. At 
they are approximately 
neonatal weight. 
Ekholm and Niemineva'* found the 
ratio of adrenal to body size to be 
1/213 at the 3rd fetal month, decreas- 
ing therafter to 1/394 at birth. Other 
endocrine glands are relatively smaller 
at the 3rd fetal month, and increase 
slowly until birth. In the adult, the 
ratio is 1/7000. It is believed “only 
natural that behind this phenomenon 
there must be function”'* (this phenom 
enon of rapid pre-natal growth and 
early post-natal degeneration ). 
the 
infant consists of 2 large zones'**!. A 
“fetal 


The adrenal cortex of neonatal 


prominent hypertrophied cor- 
tex” lies between the true thin periph- 
eral cortex and the medulla. The 


“fetal cortex” begins to degenerate im- 
mediately after birth has 
pletely disappeared by 1 vear of age 
or earlier. It 85% of the 


and com- 


constitutes 
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and with its 
involution the stroma becomes promi- 
nent. The “true” peripheral cortex of 
the newborn infant consists entirely of 
zona glomerulosa. The zona fasciculata 
appears in the 2nd_ post-natal week, 
and the zona reticularis in the 3rd 
month. The stroma of the “fetal cor- 
tex” is gradually compressed between 
the expanding latter and the 
adrenal study*! 
“fetal 


zona reticu- 


adrenal cortex, 


neonatal 


ZONES 
medulla. Cytologic 
an earlier thesis, that the 


is the 


denies 
cortex” basis of the 
laris 

that the 


early 


It is possible “fetal cortex” 


represents an local response to 


maternal hormonal influences*', which 
is supported by the involution of this 
region immediately after separation 
from the This occurs rapidly 
in all newborn infants, whether pre- 
mature or full-term. On the other hand, 
Wells® that 
the fetal hypophysis plays a role in 
the hypertrophy of the cortex. By de- 
capitating (thus hypophysectomizing ) 
fetal rats, in utero, it was shown that 
the adrenal to only 60% 
of its size in control litter mates. The 
administration of 


mother. 


has presented evidence 


cortex grew 
adrenocorticotropin 
produced 
marked hypertrophy of the adrenals. 
If a maternal influence 


to decapitated fetuses 
is involved, one 
must assume that it operates via the 
fetal hypophysis. 

\ definite functional role cannot be 
assigned to this portion of the adrenal 
gland. Tobin*® destroyed both adrenals 
of fetal rats on the 17th day of mater- 
nal pregnancy without impairing sur- 
vival. normal body growth, and normal 
development of the other endocrine 
glands. 

The relatively high excretion of 17- 
ketosteroids in the first few days of 
life, detailed below, has prompted pro- 
posals that the “fetal cortex” represents 
their However, extracts of hu- 
man fetal adrenals have failed to ex- 


origin. 


hibit androgenic activity*’. It is none- 
theiess possible that the precursors of 
these steroids are non-androgenic. 
Other evidence to be presented sug- 
gests a state 


during the first few days of life, but 
this is counterbalanced by indications 
to the contrary. 

Adrenal Cortical Function. The 


status of adrenal cortical activity in 
infancy and childhood has been deter- 
mined in ' 1) The various hor- 
mones or their metabolic products have 
been measured in the urine at various 
ages. The methods and _ the 
pediatric values been 


9) 
Ways: 


usual 


have discussed 


by the author elsewhere’. 2) Various 
systemic functions which are subject 
to the adrenal cortical hormones have 


been investigated as an index to the 
activity of the gland. 3) Finally, the 
ability of the adrenal cortex to re ‘spond 
to various stimuli has been examined. 

Urinary Excretion OF STEROIDS. 
Talbot et al.** have shown the excre- 
tion of 17-ketosteroids to be less than 
mg. per day before 8 years of age. 

A rapid rise occurs at 8 to 12 years. 
Before the age of 8 years no further 
refinements according to age are nor- 
mally possible because of the very low 
levels. At 12 years, at least 1.0 mg. per 
day should be excreted in the urine, 
rising gradually to adult levels which 
are higher in the male. This particular 
expression of adrenal cortical function 
therefore indicates a low level of ac- 
tivity until the onset of puberty. The 
rise at this time has been termed the 
“adrenarche”. Otherwise normal chil- 
dren with earlier sexual development 
and body growth for their chronologi- 
cal age demonstrate larger quantities 
of this steroid in their urine at their age 
level*?, but do not exceed the normal 
limits for older children. 

Available data reveal a_ relatively 
high urinary excretion of 17-ketoster- 
oids during the first few days of post- 
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natal life. Read et al.*° 
tity mg. at 
birth but falling within a few days to 


report a quan- 
generally exceeding 1.5 
0.5 mg. Day® records levels as high as 


3.4 mg. per day in newborn infants, 
the largest quantities having been 
noted in infants born by Cesarean sec- 
tion. These findings are in agreement 
with those of others**. Four hypotheses 
are suggested as explanations tor these 
elevated values shortly after birth. 1.) 
The hypertrophied “fetal cortex” may 
the source of 


although, stated 


represent these sub- 


stances, above, 
androgenic material has not been dem- 
onstrated in extracts of this tissue. It 
is possible that non-androgenic sub- 
represent the 
these excretory products. On the other 
the 


in the urine reveals a slight rise in ex- 


stances precursors of 


hand, measurement of corticoids 


cretion during the first few days of life, 
at the very time when the fetal cortex 
undergoes massive involution®®. 2. 
hey may represent substances origi- 
the and 


transmitted prior to birth. which are 


nating in maternal adrenals 
therefore excreted in larger quantity 
for a brief period thereafter. 3.) Adre- 
nocorticotropic hormone from the ma- 
may stimulate the 


with gradual sub- 


ternal organism 


neo-natal glands 
sidence of activity following separation 
from the prenatal source. This is dis- 
credited by data to be detailed later. 
which disclose a lesser response of the 
neonatal adrenal to exogenous adreno- 
corticotropin until after several days 
of its administration, when a more ef- 
fective stimulation is apparent. This is 
presumably due to “priming” of the 
glands by the first doses; were the neo- 
natal glands previously “primed” by 
the maternal hormone, the earliest re- 
sponse would be expected to be maxi- 
mal. 4.) The stress of birth may stimu- 
late the newborn adrenal via the pitui- 
tary—adrenal axis. Jailer?®? has shown 
that this axis may be relatively imma- 
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ture on the first day of life and incapa- 
ble of response to stress. In addition, 
the excretion of corticoids (to be dis- 
tinguished 17-ketosteroids ) is 
relatively lower during the first few 


trom 


days of life, although they ordinarily 
rise in response to stress. 

The which 
distinct from the 17-ketosteroids, may 


urinary corticoids, are 
be determined chemically or biologi- 
cally’. They probably arise from a dif- 
ferent portion of the adrenal cortex 
and have different physiological ac- 
The the 
“salt-water” hor- 


tivities. corticoids include 


and gluconeogenic 
mones in this discussion. 

Read et al.’ have reported formal- 
dehydogenic corticoids in the urines 
infants, which 


of 10 normal newborn 


ranged from 0.025 to 0.133 mg. per 
day. Venning** records similar values 
for the first few davs of life. Corticoids. 
expressed as reducing substances. 
range from 0.26 to 0.62 mg. per day in 
the neonatal period. On the basis of 
body surface area, the excretion of 
corticoids is comparable to adult levels 
and childhood 
ception of the first few days of life 
they 


Thus the excretion of corticoids, when 


in infancy with the ex- 


when are slightly lower* 
constant 
throughout life, although the absolute 
quantities rise with increasing age. 
Talbot et al.4* have emphasized the 


adjusted for body size, is 


constancy in the excretion of corticoids 
throughout life as related to body sur- 
the 17-ketosteroids are 
held in abeyance until puberty (Fig. 
1). This suggests an important altera- 
tion in adrenal cortical function at this 
time and is probably not due to a dif- 


face, whereas 


ference in the metabolism of these hor- 
mones, since administered testosterone 
proprionate causes an appropriate rise 
in 17-ketosteroids in children. Nor does 
Talbot**® consider it likely that there 
is an altered response of the adrenal 
to endogenous adrenocorticotropin, 
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Fic. 1.—The 


AGE IN YEARS 


urinary excretion of 17-ketosteroids and corticosteroids (copper reducing) at 


various ages, adjusted per square meter of body surface. The rise in 17-ketosteroids with 
increasing age and the contrasting stability of the corticosteroids is apparent. (Reproduced from 
Proceedings of the Ist Clinical ACTH Conference,” 1950, p. 33. Courtesy of Dr. N. B. Tal- 


bot43, Boston, Mass., and the Blakiston Co., Philadelphia, Pa.) 
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since when administered in childhood 
it will produce rises in 17-ketosteroid 
excretion. He suggests that the human 
pituitary gland produces 2 types of 


adrenocorticotropin: one 


stimulating 
and 
17-ketosteroids. The tormer 
life. the 
itself at “adre- 


ll- 17-oxysteroids 
the othe: 

is secreted 
latter 


narche’ . 


( corticoids ). 


and 
the 


throughout 


manitests 


Venning et al.°’ have reported t to 
l7 gamma (average 11) of glucocorti 
coids per day in the urine of normal 
full-term and premature infants. Thus 
biologically active (glucogenic ) corti- 
the birth, al- 
though the zona fasciculata has not vet 
appeared in the adrenal cortex. These 
substances are probably 


coids occur in urine at 


derived 
from the maternal organism, since the 


not 


urine collections were not begun until 
the 3rd day of life. These levels repre- 
sent about 1/4 to 1/6 the adult values 
of such material*? 48, 
the 
cannot be 


Hormones ot salt-water 


type 
determined 
by the present methods of 
chemical assay. Bioassay of urine may 


l l-desox\ 
precisely 


determine this type of activity, and the 
older Dort- 
Deming and Luetscher® have 
measured the degree of sodium reten- 


methods are reviewed by 
man??2, 


tion in adrenalectomized rats produced 
by urine extracts of human subjects as 


a gauge of such hormones. This 
method has not proved entirely satis- 
factory in the experience’. 


Dorfman?" 


technique, by using radioactive sodi- 


has applied a similar 


um and potassium in rats, and_ this 
appears to have a high degree of sen- 
sitivity ' There 
data pertaining to infants with these 
methods. 


and accuracy. are no 


MINERAL METABOLISM. Clinical meas- 
upon the 
tion of sodium, potassium, and water 
the have 
served as an indicator of desoxycorti- 


urements, based observa- 


metabolism in organism, 
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The 
few 
of life is well known. The average is 


hormones. low 


in the first 


costerone-like 
volume of urine days 
19 ce. on the first day, rising to 103 ce 
on the third**. MeCance and co-work 
ers-” have 
life. 
clearances in the newborn, related to a 
subnormal 


studied renal function in 


early Low chloride and sodium 

glomerular filtration with 
normal tubular reabsorption, have been 
described. The disproportion in these 
higher tu 


bular activity, may be explained by the 


functions, with a relatively 


action of adrenal cortical hormones on 


the tubules. However, the potassium 
clearance is also low. and this is not 
consistent with the usual action of 


desoxvcorticosteron¢ The anticipated 
chlorides in the 


urine of infants, in the presence of high 


“forced” excretion of 


plasma levels, did not occur In in 
fants 5 weeks to 8 months of age. with 
plasma chloride levels of 400 mg. per 
100 cc., the average 
314 gm 
would have been expected in the nor- 
mal adult. These data are interpreted 
with 


as Was borne 


urinarv concentra 


tion was mg., whereas 1.0 


as signifving renal immaturity 
limitations of excretion 
out by lower urea and inulin clearances 
Thus the low renal clearance of min 
erals in the infant cannot alone be con- 
increased min- 
the adrenal 


noted 


sidered a reflection of 
eral—hormonal activity of 
Smith ef al.** have 


urinarv losses of sodium and chloride. 


excessive 


with potassium retention, in edematous 
premature infants at the time that their 
edema subsides. It is suggested that 
these phenomena occur upon the with- 
drawal after 


birth, as the adrenal cortex undergoes 


of desoxy-like hormones 
rapid involution. 

Klein? has shown that the kidneys 
of infants respond to the administra- 
tion of exogenous desoxycorticosterone 


with sodium re- 
8 29.40 


in a normal fashion 
Soffer et al had _ previ- 
ously noted that, although desoxycorti- 


tention. 
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costerone ordinarily produces renal 
retention of sodium, in the presence 
of a hyperfunctioning adrenal it leads 
to an increased excretion of sodium. 
Klein's studies may rule out the possi- 
bility of significant hype ‘rtunction in 
infancy, in the light of Soffer’s work. 
On the other hand, when adrencorti- 
cotropin was administered to 12 new- 
born infants*°, the excretion of sodium 
always rose after one day, often ex- 
ceeding the dietary intake. This is a 
unique response, and it has been pro- 
posed that the immature adrenal may 
produce salt-excreting hormones under 
such stimulation. 

Conn*”" has studied the relationship 
of the sodium concentration in perspi- 
ration to adrenal cortical function. It 
has been shown that there is a close 
correlation between the level of adre- 
nal function (salt-water), determined 
by other methods, and the sodium in 
sweat. The sodium in the perspiration 
of 21 normal adults ranged from 15 to 
60 mEq./L. (mean 42)*. In various 
hyperadrenal states, the levels were 
less than 15 mkq./L.., while in Addi- 
son's disease the ‘v were generally above 
80. Eisenmenger, Bongiovanni, Blond- 
heim, and Kunkel’? reported normal 
adult values as 12 to 95 (mean 60) 
mEq./L. Cooke, Pratt, and Darrow’ re- 
ported an average sodium concentration 
of 4.5 mEq./L. (1.8 to 7.6) in infants 
from 5 to 16 months of age. This is far 
below the normal adult levels. In addi- 
tion the sweat sodium in infancy did not 
lower in response to desoxycorticos- 
terone acetate, as it does in adults, 
pointing to a possible maximal adre- 
nal effect in infancy. The sodium-— 
potassium ratio in the sweat of infants 
in an environment of 91° F. was usual- 
lv less than 1.0, whereas in normal 
adults it ranges from 4.0 to 10.0. Ejisen- 
menger et al.’* showed that the saliva 
concentrations of adults were subject 
to the same adrenal influences as sweat. 


This was later reported by Frawley 
and Thorn'? as well. In adults the 
range of sodium concentration in saliva 
was normally 13.1 to 41.0 mEq./L. 
(mean 22.6). The author’s studies*® in 
6 normal and 5 convalescent children, 
aged 1 to 8 years, revealed concentra- 
tions of 4.1 to 9.8 (mean 6.0). If it is 
a valid assumption, that these differ- 
ences between adult and child are due 
primarily to differences in activity of 
the salt-water hormones, then one may 
conclude that there is hyperaction of 
this phase of the adrenal hormones in 
infaney and childhood. 

Bruch and McCune* were unable 
to demonstrate alterations in serum 
chemistry of early life which would 
suggest unusual adrenal cortical func- 
tion. Miller** described a rise in the 
concentration of sodium in the serum 
after the first few days of life, which 
was thought to indicate a previous 
adrenocortical insufficiency. He also 
implied that such an_ insufficiency 
could account for the physiological 
weight loss in infancy, which he was 
able to limit by one-third, with the 
administration of desoxycorticosterone 
acetate. However, described 
above??**_ the limitations of mineral 
excretion in infancy may account for 
the rise in serum sodium, without any 
necessary relationship to the adrenal 
cortex. More recently Graham et al.** 
have noted normal or elevated concen- 
trations of total base and chloride in 
the serum of newborn infants, al- 
though the plasma carbon dioxide was 
significantly lower than in adults. These 
findings do not conform to the ex- 
pected diminution of sodium and chlor- 
ide as in adrenal insufficiency. Jau- 
don?» has expressed a theory of phys- 
iologic adrenal hypofunction in early 
life, based on a group of debilitated 
infants responding well to a period of 
desoxycorticosterone therapy. Such in- 
fants were flaccid, tended toward de- 


<<< 

i 
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hydration, and often had diarrhea and 
emesis. occurred 
often with diminution of the plasma 
carbon 


Hemoconcentration 


dioxide, elevation of serum 
non-protein nitrogen, and a drop in 
serum sodium. The physiologic hypo- 
Was also invoked 


as an argument in favor of this thesis. 


glycemia of infancy 
Milder, transient degress of such adre- 
nal insufficiency were thought to exist 
in infancy. No doubt these observations 
have led to an increased use of adreno- 
cortical hormones in a number of non- 
specific debilitating conditions in in 
fancy. 

STIMULATION 
Thorn*® et al. have 
shown that the integrity of the adrenal 
cortex may be tested by the administra- 


ADRENAI CoORTICAI 


Forsham!® and 


tion of adrenocorticotropin. Following 
such direct stimulation of the adrenal 
cortex by a diminution 
of circulating eosinophils of 50 to 80% 


normally occurs 


this hormone. 


’ In addition there is 
normally a rise in the uric acid:creati- 
nine ratio and elevation of various of 
the adrenal steroids in the urine with 
continued administration. Epinephrin 
ACTH, but its 
mechanism of action is indirect. Pre- 
the 
hypophysis which in turn produces 
endogenous ACTH. Thus the latter test 
depends upon the integrity of the en- 
tire pituitary—adrenal axis for a normal 
response. Various forms of stress are 
also known to produce adrenal cortical 
stimulation, via the pituitary—adrenal 
axis. Some studies have utilized these 
approaches to adrenocortical 


mav be used instead of 


sumably epinephrin — stimulates 


assess 
function in childhood. 

Most of the available data concern 
the simplest test, namely, the response 
of circulating eosinophils to various 
stimuli. Lippman** reported the aver- 
age eosinophil count as 370 per c.mm. 
on the first day of life. with a rise to 
525 at 30 hours and 419 at 48 hours. 


525 
Thereafter a diminution occurred. 
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AL SCIENCI 
Read et al.*° recorded the eosinophils 
as ranging trom 469 to 969 per c.mm. 
Klein and Han 
son** found an average of 359 17 
(range 78 to 988) circulating 
phils per c.mm. in 30 newborn infants 
On the second day, these were 420 

13: at 8 to 10 days, 268 12. In gen 
eral the adult 
significantly, ex- 


in 4 newborn infants 


eosino- 


these counts exceed 
(60 to 200)! 
cept for Jailer’s data which reveal a 
LS7 
mal full-term infants aged 1 to 7 days 


range 


mean of (range 20 to 537) in nor 
It is tempting to propose diminished 


ll and 17 


in the first few davs ot life 


adrenocortical activity OX\ 
hormones ) 
on the basis of these counts. 

White Sutton® 


diminution of 35% or 


that a 


more in circulat 


and believe 
ing eosinophils should denote an ade- 
quate response in infants, and Jailer 
et al.** have found 


criterion of 


an appropriate 


response. These are less 
than ordinarily anticipated in adults 
but 
tions in early life. 

Read et 


diminution of eosinophils in newborn 


are based on numerous observa- 


report an adequate 


infants, administration of 
ACTH. there 


cient effect to result in a rise of urinary 


following 
even when was insufh 
steroids. Klein and Hanson*® report an 
adequate diminution of eosinophils 
(37% fall or after ACTH in 
only 9 of 73 infants under 7 days of 
age. Of 14 infants tested in the first 4 
days of life, only 9 responded adequate- 
lv; all but 2 
sponded on the same or smaller doses of 
ACTH (0.7 to 6.0 mg.) at the age of 7 
to 15 days. Of 12 infants under 2 weeks 
of age admitted with various diseases 
there was no significant deviation from 
the normal range of circulating eosino- 
phils in 10, perhaps indicative of a fail- 
ure of response to stress. Venning*? has 


greater ) 


of the same group re 


observed a more adequate response of 
the eosinophils on the 9th day of life 
than on the 2nd. Hain and Wilson' 
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report an adequate drop in circulat- 
ACTH therapy 


in 23 children aged 6 to 13 vears, and 


ing eosinophils with 


6 of 8 older children responded well to 
stress (tonsillectomy and insulin). 
The rise in the uric acid:creatinine 


ratio aS a measure. of 


ACTH is 
vounger age groups. In infancy there 
are wide daily 


response to 
subject to limitations in 
Variations in urinary 
creatinine, and the uric acid excretion 
is irregular, hence this index is of no 
value in very early life**. In older chil- 
dren!’ (6 to 13 vears of age) the in- 
crease in this ratio following adequate 
ACTH. stimulation is far smaller than 
in adults 105%. 


+30 in normal 


ranging from —13 to 
with a mean value of 
and +4 in rheumatic individuals. 

The the circulating 
eosinophils to epinephrin in infancy 


response of 


has been studied. As mentioned. the 
use of epinephrin involves an indirect 
circuit of adrenal stimulation. White 


and Sutton®? 


newborn infants showed an adequate 


report that 7 of 8 normal 


diminution in eosinophils with epine- 
phrin (0.1 to 0.15 ce. of 1:1000 solu- 
tion ). The majority of 12 premature in- 
fants weighing less than 2270 gm. re- 
sponded poorly, with an average drop 
of 23%. Eight premature infants above 
this weight responded well, averaging 
127. The smallest 
uniformly 


infants. 
responded 


a drop of 
howevet 

adrenocortical extracts, demonstrating 
the susceptibilitv of the eosinophils at 
this age to the action of the appropriate 
target-gland hormones. Jailer et 


found an adequate response in 23 of 


{2 normal full-term infants from 4 to 
24 hours of age. None of 23 premature 
infants were affected until the 9th dav 
of post-natal life, at which time only 
2 responded. The reaction was related 
to body weight and age in premature 
infants. an adequate response occur- 
ring at a later time in the smallest 
babies. 


All of 12 premature infants 
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responded to ACTH. Jailer?’ has 
demonstrated experimentally that there 
is no response to epinephrin until the 
Sth dav of life in newborn rats, or to 
phy sical stress until the 16th day. This 
was measured by the fall in ascorbic 
acid content of the adrenal cortex. 
They did, however, react to ACTH. 
He concludes that the adequacy of re- 
sponse to these agents is related to the 
maturity of the pituitarv—adrenal axis. 
In the rat this maturity is not attained 
at full term, while in the human it may 
be, and is related to the degree of ma- 
turity at birth. The mechanism is not 
completely developed in premature 
(and full-term ) 
so that certain of the hazards of early 
related to the inabilitv to 
adiust to stressful situations. 

Venning et al’ have. however. re- 
ported an elevated excretion of gluco- 


corticoids in the urine of 2 premature 


some human infants. 


life be 


infants exposed to stress (atelectasis ). 
lailer believes that such stress exceeds 
the stimulation by epinephrin. 

The measurement of urinary steroids 
ACTH. to 


in general, a response 


after the administration of 
infants reveals 
increasing with age. Venning* found 
no rise in corticoids or 17-ketosteroids 
following the use of ACTH on the 
2nd dav of life. However, a significant 
elevation was seen on the 4th day with 
smaller The minimal effective 
dose in the second week of life was 5 
to 7 mg. Read et al.“° found an increase 
of both steroids in the urine of new- 
born infants given ACTH, but the ef- 
fect was greater in the second week of 
life. Klein?® found the expected rise in 
these products in 12 newborn infants 
treated with ACTH. His report of a 
paradoxical increase in the urinarv ex- 
cretion of sodium with ACTH in the 
newborn infant has been detailed 
above. With continued administration 
of ACTH. Klein found an increased 
response over a period of davs which 


doses. 
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adult levels. It 
is impossible to conclude that the im- 


proved response with time is due to 


reached O! xceeded 


increased maturitv of the adrenal co 


tex, since, as Venning? 


v has proposed 
this may result from a “priming” effect 
of continued dosage on the adrenal 
cortex. Such an effect has also been 
seen in adults. Helper et al.?' found 
increases in steroid excretion with 


ACTH in 
in degree to adult responses 
The hyper 


trophy of the fetal and newborn hu 


older children comparabl 


Conclusions. singular 
man adrenal gland and its rapid in 
volution post-natally 


The 


this phenomenon are unknown but it 


remain 


plained stimuli responsible — for 


appears that the fetal hypophysis_ is 
essential to the initial hypertrophy*! 
The removal of the adrenal glands in 
fetal rats has not impaired develop 
Is 
tempting to assign the responsibility 
for the higher excretion of 17-ketoster- 
oids in the life to the 


although extracts of this 


ment in any perceptible manner 


first davs of 
“fetal cortex 
tissue have not shown androgenic ac 
tivity. Other possible explanations for 
the early high leve's have been pre- 
sented. It seems unlikely that corticoids 
in the infant’s urine arise from this por 
tion of the gland, since their level rises 
during the first few days, when involu- 
tion of the 
precise role or importance of the “fetal 
cortex’, and the stimuli which induce 
its development, remain to be clarified. 

The duality of the adrenal cortex in 
infaneyv and childhood is manifested by 


cortex is most rapid. The 


the variance in 17-ketosteroid and 
corticoid excretion in early life. The 
latter is excreted at a constant rate 


throughout life on the basis of surface 
area of the body, while the former re- 
until and thé 
It is possible that there 


mains low puberty 


“adrenarche’. 


are 2 independent endogenous adreno- 


corticotropic hormones**, each stimulat- 
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ing different cells of the adrenal. One 
is secreted at a relatively constant rate 
throughout life, and the other becomes 
prominent at the “adrenarche’. 

Are the adrenal cortices of the infant 
hyperactive or hypoactive? The data 
relative to this question are conflicting 
The 


agaist an 


weighed 
the salt-re 


taining hormones in infanev. The low 


balance of evidence is 


insufficiency of 


sodium and chloride concentrations of 
the urine cannot be applied to the 
question because of inherent renal 
limitations in infancy which are prob- 
bevond the reach of the adrenal 
that 


i finding incon 


ably 


cortex. It is recalled potassium 
excretion is also low 

the known 
The 


tions of sodium in the sweat and saliva 


sistent with action of des- 


oxvcorticosterone low concentra 
of infants are more suggestive of adre 
nal hyperactivity, in the light of recent 
evidence that these indices are a sen 
sitive reflection of this single adrenal 
hormone. The total base and chlorides 
of the blood of infants are equal to or 
higher than those of adults'*. Jaudon’s 
observations”! regarding physiologic 
hypoadrenal state are primarily clinical 
and mav be confined to a circum- 
scribed group of infants. The urinary 
excretion of corticoids in infancy has 
been shown to be adequate, and, with- 
in the limits of the method 


In part 


may reflect 
the salt-retaining hormonal ac 
tivitv. However, more specific informa 
the 


method using radioactive sodium'*, is 


tion, such as assav_ by sensitive 
needed to solve this problem. 

The comparatively high number of 
eosinophils in infancy intimate a lack 
of those steroids responsible for the 
production of eosinopenia. This possi- 
bility may be disclaimed by the specific 


quantities of 


measurements of 
which 


Venning et 
reveal adequate 
glucogenic corticoids in newborn. in- 


The 


by chemical methods points to only a 


fants. measurement of corticoids 
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slightly lower level in the first 3 days cortex indirectly via the pituitary— 
of life*# 485°, adrenal axis, produces a_ response 

The relatively high excretion of 17- | which is related to maturity of the in- 
ketosteroids in the first day or two of — fant, body weight, and age. Likewise 
life mav be due to any of a number the effect of certain stresses, such as 
of factors previously discussed, and — illness, in early life is dependent on 
does not necessarily signify hyperadre- these factors. The participation of the 
nalism in infanes pituitarv—adrenal axis in stressful situ- 

The response of the neonatal adre- — ations is dependent upon these factors, 
nal to adrenocorticotropic hormone is more than the reactivity of the cortex 
more marked in the second week of to direct stimulation by ACTH. Thus, 
life than earlier. This may depend although there is no direct evidence 
upon increasing maturity of the gland, to indicate, beyond doubt, a_physi- 
but more likely denotes an improved — ologic state of hypoadrenalism in the 
reactivity with continuous administra- newborn infant, the pathways requisite 
tion due to a “priming” effect. Epi- to a full response to emergencies may 
nephrin, which stimulates the adrenal — be lacking 
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PROCEEDINGS OF 


Che Physiological Society of Philadelphia 


SESSION O} 


Hlormone Excretion in Patients with 


Liver Disease. Fk. Donan, M.D., 
Ricnarpson, Ph.D. W. 
Jr. and P. Gyorey, 
MLD. (Depts. Med. and Nutrit. Serv 
Univ. of Penna... Phila.). There is con- 
derable evidence to indicate abnormal 
etabolism of hormones in some  pa- 
tients with liver disease. In order to 
study the problem, the urinary excre- 
tion of the unconjugated and = conju- 


ms of the “estrone”, “estradiol”, 


nd “estriol” fractions, as well as neutral 


ketosteroids gonadotrophins, 

ve | determined tor one or more 

. JS normal men and 17 men 

vith diffuse he patic disease. The results 
is f ws: 1) Total estrogen excre- 


was increased in 11. and the un- 


ted term in 6 of the 


patients 
The group with 


most severe liver dis- 
bited the 


th torms { estrogens 


highest excretion of 
2 The ere 


t total estrogens showed a highly 


signif t correlation with bromsul- 
tention and the total serum 

values in patients with mild 

[wo patients with severe 

i tt show increased estro- 

u tion. There was no signihcant 
with other tests of liver 


The urinarv excretion of 


estrogens was significantly in- 

t! patients with advanc- 

g Stable gvnecomastia compar- 
son to that of patients with regressing 
vastia 4 High total 

strog excretion was associated with 
Ss ve gonadotrophin and 
7-ketosteroid excretion. 5) Both forms 
est were increased to a greater! 


re frequently than 
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The 


“estradiol”. 6 
tion of unconjugated “estriol” was sig- 
the 
advancing cuta- 
The 17-ketoster- 
was less than normal in 


14 of the 17 patie nts and was decreased 


“estrone excre- 


nificantly increased in patients 
exhibiting stable or 
neous spider nevi. 7 


oid excretion 


in the 4 men with stable or advancing 
gvnecomastia and the 6 men with loss 
of libido or testicular atrophy when 
these 


compared to patients without 


symptoms. Gonadotrophins 


significantly decreased in the 6 patients 
with testicular atrophy and/or com- 
+ 


loss of libido. 


plete 
The 
] 


disturbed 


results support the concept of 


7 
hormone metabolism as a 


cause for some of. the 


} 


pati 


svmptoms oft 

ciltuse ana 

that 


strog Ms 


4 
suggest 


decreased biliarv excretion of 


part 


i 


for increased urinarv excretion 
Measurement of Serum Cholinester- 
ase Activity by a Photometric Indica- 
tor Method. |. G. Ph.D.. | 
G. Tovrieny, B.S.. and V. L. Yonan 
B \ Pe ppe I l ab ot ¢ lin Med Hosp 
if Univ. of Penna.. Phila The method 
of Michel (J. Lab. & Clin. Med. 34 
1564. 1949) has been modified so that 


} 


cnande 


mav. in be responsib! 
i 


of pH caused bv hvdrolvsis of 


me asured bv 


acetvich« line chloride 18 
in absorbe nev phenol red in- 
The relationship between pH 
is obtained bv adding 
increasing amounts of 0.1 N HCl 
to the  barbiturate-phosphate-sodiur 
Michel. Acetvicho- 

serum inactivated by 
60 minutes at 60°¢ 
0.0] pheno] red 


buffer of 


chloride 
] 


line chloride 


heating 30 t and 

solution are added 
] 


and the abs roency measureda at 


40 pli plotted against absorbency 
wives a straight line between pil 
and &.0 

lhe amount of serum sufficient: for 
a determination is 0.02. cc. of 
serum is diluted to LO cc. with the bufles 


and 2 ce. are p! wed in a cuvette: 0.2 


cc. of phenol red and 02 cc. of acetv] 
choline chloride solution are added 
The absorbency is measured a 


the 


incubated 60 min. at 


mixture then is 
\ 


change it 


photometer md 


This technique gives re 
0.038 unit lower than 
Michel method 
a difference that can be disregarded ton 


The 


to avoid the necessity for 


reading IS mac and 


calculated 
sults that ave rave 


those by the original 


most purposes method was de 


\ ised mainly 
pl 
especially 


| for carrving out determina 


meter but it has proved to be 


idvantageous as a routine 
method an 


tions in large numbers. This method 
was used in testing 97 non professional 
blood dk 


tound to be healthy by 


ination, who gave normal 


PHVsical evan 


response when studied by means of 


sensitive liver The mean 
activity 0.90 
0.95: OSD of the 


activities were 0.60 or higher: onlv one 


function tests 
serum cholinesterase 


and the modal 


Was 


valu 


exceeded 1.20 

Tissue Carbon Dioxide Tension Dur- 
ing Oxygen Breathing at Pressures 
Greater than One Atmosphere. MI. W. 
STROUD, Srp, M.D., ]. H. Ewinc, M.D 
R. H. Kouen, M.D., R. A. Goutp, M.D 


} 


and C, Lampertsen, M.D. (Dept. of 
Pharmacol., Univ. of Penna At the 
January 1951 meeting of this Society 


} 
we reported our inability to detect any 
but 


dioxide ii 


hcant retention of carbon 


rmal men exposed to con- 


vulsant tensions of oxvgen (3.5 atmos- 
pheres These findings difter markedly 
from those re ported trom experiments 


On laborat ry 
eariv rise oft 


pCO.) in 


inimals in which a large, 


carbon dioxide tension 


subcutaneous gas depots 
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to los: 


was found. Sonn mvestivators 


that this pe (). wis clue 


of the dual taunction of hemoglobin at 
such high tensions of oxygen and justi 
fied the belief that CO. retention in 
the brain plaved an role in 
the etiology of the toxic Viniptom ol 
oxygen poisoning. For this reason, we 


undertook to carry out such expert 


ments with refinements of technique 


suggested by our previous experience 
When prec autions were taken to insure 
the ( 
between the pe ©. of the tissu 
that in the bubbl 


ure it, and when 


Presence ol complete 
ana 
introduced to meas 
ill va 
collected at the high Pressure, We could 


in 


demonstrate no rise in tissue 
dogs breathing oxygen up to 6 hours at 
| atmosphe res, or ino men at 32 atmos 
convulsions 
ln rabbits breath 
itmospheres also 


pCO until 


there was a sudden sharp 


pheres up to the onset of 
as long as 90 min 

ing oxvgen at 3 to 4 
there was no rise in tissue 
at about 4h 
rise iding 


with the onset of re 


spiratory depression convulsions 


This 


result of an 


delaved rise we regard as_ the 


impairment in the pul 
monary gas exchange which apparently 
the dog Or 


does not occu 


We therefore 
that 


not due primarily to 


reathiim ow earliet con 
convulsions are 


the 
ot toxic pe ‘O. levels in the brain 


clusion, oxygen 


attainment 
Conversion of Hypoxanthine — to 
Inosinic Acid by Pigeon Liver Enzymes. 
W. J. and J]. M. 
BUCHANAN, Ph.D. Dept. of Physiolog 
Chem.. Sch. of Med., Univ 


hypoxanthine 


WILLIAMS, 


of Penna. ) 
| ibeled 


with radioactive carbon in the 4 posi 


Incubation of 


tion with pigeon liver extracts results 
in the formation of radioactive inosinic 
acid. It has been possible to precipitate 
the liver the 
enzvme activity by adding ethanol to 
5% and lowering 


proteins containing 
a concentration of 


the temperature to This pro- 


299 
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made possible separation be shown by St parating the pigeon 


{ the enzyme protein trom cofactors liver protein into 2 fractions, 
ind substrates which remain in cipitating at an ethar 
supernatant solution. In using the re- between 0 and 
lissolved protem solution it has been tween 20 and 45% 
d necessary to add adenosine tri- 2 fractions. svi 
ind ribose-5 phosphate to obtain 
hation vessel in order to restore twice the su 
vine activity Further studies 2 fractions 
indicated this activity is depend- separate lv wi 


2 (or more) enzymes. This may and cofactor 


nre 

| pre- 
TAUION 
er De- 
*hece 

ate is 

ha tert 

strates 
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Kk LECTROENCEPHALOGRAPHY CLINICAI 
Practice. By Roserr S. M.D 
Assoc in Neurol Harvard Med. Sch Pp 
195: 106 ills Philadelphia W. B. Saunders 

Price 50 


fulfilled a 


lectroencephalography by contribut 


Schwab_ has long-standing 


a book whieh should be of great assist 
rhe urologists, neurosurgeons 


ance to internists 


psve hi itrists nd ( le ctroe neeph im tec h 


yes a gap in ¢ linical electroen 
hy Ith that it IS the only book 


is completely readable without a 


i\ il 


ge of electronics It should 
valuable as a reference, par 
erning the clinical indications for 
ADCTISIV ¢ 


ch. still 


nsumimng procedure i valu 


remains I 


the library of any hospit 


valogram facilitic ( 


Pepiatric UrRoLoGcy. By Merepiru 
M.S., M.D., F.A.C.S., Prof. Urol 
New York Univ. Post Grad. Med. Sch 
Visiting Urologist, Bellevue and Univ. Hos 
pitals, New York. Pp. 1113; 543 ills. Phila 
de Iphi W. B. Saunders Ci 1951. Price 
$18.00 


(_LINICA 


CAMPBELI 


THE autl of this book on pediatric urol 


wy has had wide experience and is the 
pioneer in this field of 

text of this book is presented 
fashion. It is 


good quality 


recognized medical 
practice 

in a concise but not dogmatic 
well organized. The paper is of 


read The 


ire numerous and excellent 


ind the type is easily illustrations 


Methods of 
author con- 


Beginning with the chapter on 
Examination and Diagnosis” the 
tinues in a logical manner with the 


natology, diagnosis, and 


sympto 
treatment of the 
urological diseases of infancy and childhood 
Che author has admirably stressed the impor- 
tance of anomalies in the chapte r “Embrvology 
and Anomalies of the Urogenital Tract’. This 
chapter is profusely illustrated. Practically 
known anomaly is presented together 
with a discussion of the symptoms diagnosis, 
Chapter 9, “The Adrenals”, 
presentation of the numerous 
iffecting 


prove to be a welcome 


every 


and treatment 
iS a COMICISE 

diseases those organs. It should 
discussion to anyone 
interested in pediatric urology. The inclusion 
of the chapter, “Nephritis and Allied Diseases 
in Infancy and Childhood,” is worthy of con- 
material of the text of the 


iccurate, 


sideration The 


chapter is informative, and well 


724 


formulated and is a lit to the text as a 
whol 


Che extensive references 


bibliographic il 
index add greatly to the 


the \ 


ind ih excellent 


value f the volume in that 


liable and 


authentic 


re idy re rence 
urological literature 

It is believed that this is the first concen 
trated atte mpt to embrace the field of 
pediatric Although 
several points with which the re 
totally in accord, this book is 


recommended to all urologists 


entire 
urology Im olum«e 
there are 
viewer 1s not 
yvsicians 
surgeons 


nterested In 
pediat terested tl 


Pediatric Urology L.. M 


practice of 
DIABETES ContTrROL. By Epwarp | BoRrTz 
M.D... Assoc Prot Grad. School of Med 
Univ. of Penna. Pp. 264; 15 ills. Philadel 
phia Lea & Febiger 951. Price, $3.50 
Tue diabetic patient proves 


ny 
ind psychologic uly in direct 


his metabolic control and understanding of the 
This compiled tor diabetic 


provide s a thorough 


physic ally 


relationship to 
ise manual, 
patients ind simplified 
explanation of the many tacets of this dis 


order which will aid in his education An 
idded advantage 
Sister Maude Behrmann on meal planning 
Food Exchange Lists Numerous 
included utilizing this method of 


diet preparation 


is a chapter supervised by 


based on 


recipe S are 


fEXTBOOK OF OxssTETRICS. By JOHN CUNNING 
M.D M.A.O Prot 

Coll., Dublin, Ire 
New York 


Price $7.50 


HAM, 
Obstet. and Gynec., | 
land. Pp 199; 297 ills 
Stratton, 195] 

Tue most obvious single word which will 
textbook is “terse”. It lacks 


American text 


Grune & 


describe this new 
the wordiness of many of our 
books without losing any of the meat of the 
that the 
uuthor has utilized his wide experience and 
full knowledge of the 
this excellent book 
complement the subject matter well. It will be 
most helpful to the student and the 
practitioner alike in finding quickly any sub 


subject in question. It is apparent 
ubject in producing 
Its numerous illustrations 


busy 


jects in question 

The chapters on Toxemias of Pregnancy and 
particularly 
books by 


wuthors, the drugs mentioned may be unknown 


Hemorrhages of Pregnancy are 


well done. As in most foreign 
to us, but their counterpart In our own thera 
peutic agents can be determined quickly 


C. M. 


ephalograp 
(roe 


Index photographed at the 
beginning for the convenience 
of the microfilm user. 


8 


INDEX 


ecurrent: experimental tud 


of life situations and emotions and clotting time 
ind relative iscaosityv of blood, 562 
Phromboplastin, extract, simplified, evaluation of 
preparations, thrombin-inhibitory effects of, 279 
Phvroid nistration to euthwroid ubject 
rum lipid studies after, 427 
Phvrotoxies localized myxedema in relation to 


142 
reatmet! 


Poshach, ¢ 


FitzGerald, J dt ela 


Pracheobronchial piration «a t pre 
edlure, O6 

Promexan, anticoagulant chimeal experience with 

lubes, fallopian, 69 

f hlor imphenicol in treatment of 
ind tl blem of relapse 

of short duration, 174 


union with phrenic nerve, fume 


paralyzed diaphragn 


Vaughan, J. Bayle and Favour, C. B 
iplement in rheumatoid arthritis, 

Vazifdar Levine, S \ O25 

Ventricle, left, ring-like 
of electrocardiographie and path 

ologic findin in, 417 

Vignos, P. J., J and Dorfman, R. L., Effect. of 


in rheumatoid arth 


subendocardial infarction 


leronme 


Viral the f meer, 485 


relation of 17-ketosteroid ex 
cretion to miple tene or is 


Virus 


Ivmph node 


Virilizing 


poli mvelitis recover of from regional 
of fatal case 
Vitamin K, interrelationship with dicoumarin, 7 


Weaver, No K ve Derke \ et al., 

Weil's disease, hepatic function tests in, 530 
Weiner, H Shapiro, E., 494 

Welch, G ve la | W Jt 
Wenner \ and Raab | The recoveyg al 


irus from regional lymph nodes of fatal | ul 
cases of poliomyelitis, 202 
Wevl R Pracheobronch i ispiration a i 
ide procedure, 66 
Whooping coughand it epidemiological anomaly 


Wik se] | \ NI 


The nergisty netior of para-ammobenzor 


burritt 
icid and cortisone in t 

toid arthritis, 243 
Witkind, F ce Bronstein, M 
Wroblewski. I Hannigan, ¢ \..ela 
Wynne, E.S., see Russell, W. O., 485 


Yu, P. N. G., sce Lovejoy, F. W., Ir., ef 120 
also Manning Hos 
also Soffer \ cla 


Zanygari \ Ni Schneider 

Zatuchni ve Soloff \ 18, 554 

Ziegra, S. and Kuttner, A. G 
thnormal laboratory findings in rheumatic pa 
tients fe llowing withdraw of AC ri or corti 
sone, 516 


Zinn, W. J... see Levinson, D. C., ef al., 46 


| 
Lleer, per ric secretion. nocturn effect of 
\ 
‘ 


| 


in 


common denominator 


they look, and are, they have in Highly purified: Proloid is virtually pure thyro- 
eficrency in thyroid function and a globulin of full metabolic potency, yet free of 
ed for metabolically uniform and de- unwanted organic matter 
replacement therapy Doubly assayed: Proloid is chemically assayed 
ontormit: wit! J ) tandard 
Whether t roid is needed for dramatic therap conformity with ULSI andard of 0.20; 
nd is Ilv a lint mal 
ede r tor more subtle adjustment of lodine and 1S biologically assayed in test animals. 
rT completely manifested signs of sul Proloid is prescribed in the same dosage as ordi- 


pothyroidism, Proloid supplies predict 


herapy free from 
@ the 

the one extreme of jitteriness, tachycardia ro Ol improved 

and net usness due tounw itting overdosaye thyroid 

or the other extreme ot recurrent hypo Available in 5 tablet sizes: 14, 1/5, 1, 

hyrotdism due to unwitting underdosage 1Y5, and 5 grains and in powder form 


1] 


Unvarying metabolic effect: Every lot of Pro 
etabolically pre-tested and potency varia- 


) 
L T T L atoratoried— 


re eliminated ¢, not manifested affer, The Waltine Company 
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“DIHYDROTACHYSTEROL... 
has proved to be the most valuable 


remedy for the control of chronic . 
* In Chronic 
ypoparathyroidism and by its use 


patients may be kept free of the symptoms Hypoparathyroidismn... 
of tetany as well as of the trophic 


Hypocalcemia 


manifestations of chronic hypocalcemia.”’* 


Orally administered, Hytakero! facilitates 

the absorption of calcium from 

the bowel and increases the excretion 

of phosphate by the kidney. Brand of 
Dihydrotachysterol 


Sulkowitch’s simple urinary test 
may be used instead of repeated blood 


analyses in checking calcium levels.* 


DOSE 


Orally from 3 to 10 cc. (or from 

6 to 20 capsules) daily until tetany is 
relieved; weekly maintenance dose 
from 1 to 7 cc. (or from 2 to 14 capsules) 
depending upon the blood and urine 
calcium levels. From 10 to 15 Gm. 
calcium lactate or gluconate 

may be given daily as supplement 
through the period of therapy. 
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1947, 2nd ed. 206 Hytakerol in Oil, bottles of 15 cc. 


Hytakerol Capsules (each equivalent 
DN to 0.5 cc.), bottles of 50. 
New 18,N.Y. Winpsoa, Onr. 
Hytokerol, trodemark reg. U.S. & Canada 
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